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Machinery to produce and to harvest grass must 


function without delay and waste. Only thus can we 


achieve the ever increasing production per acre and 


per man we must have to feed and clothe our 
expanding population. To these ends, the combine 
and the field forage harvester are fundamental. 
One of the best ways for a farmer to expand and 
renew his grass acreage is to sow home-grown seed. 
The six-foot Model A” Case, “America’s Favorite 
Combine,” is famed for the way it harvests all man- 
ner of grass and legume seeds as well as grains. It 
delivers clean, undamaged seed which is the first 


essential for full stands and big yields. 
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One of the most versatile farm machines ever 
devised, the Case Field Forage Harvester prepares 
any suitable crop tor hay or silage, speeding the har- 
vest and minimizing man labor. Available with row- 
crop, pick-up, or cutter-bar unit as shown here, it is 
known for light running and large capacity. 


Case has prepared some 60 free educational 
aids—films, booklets, etc. Ask your rearest Case 
dealer or branch tor a copy of the catalog, “Visual 
Aids to Modern Farming.” It describes each, tells 
how to order. J. I. Case Co., Racine, Wis. 
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FOR DEPENDABILITY IN THE FIELD, 


ENGINEER dy On Re 1s INTO YOUR DRIVES! 


Are your engineers having long, 
exasperated conferences over a 
tough drive problem? Then 
turn your problem over to 
Dayton, as so many leading im- 
plement manufacturers have 
done. Dayton’s engineers are 
old hands at solving the “tough 
ones’’—traction drives ... mule 
drives .. . cylinder drives... 
any hard drive, large or small. 

You can rely on Dayton for 
dependable, quality belts of all 


Dayit 


types that will keep your imple- 
ments working in the field. You 
can rely on Dayton, too, for 
dependable belt deliveries, to 
keep your plants working on 
schedule. 

Our agricultural engineers 
and drive design specialists are 
ready to help you find the an 
swer to your drive siiiiaies 
whatever they may be. There’s 
no obligation, of course. Just 
write, wire or phone. 


Oia. In 


Since /905 


Lio 


COMBINES ¢ CORN PICKERS 
FORAGE HARVESTERS 
COTTON PICKERS 
HAY BALERS © RAKES 
MOWERS © WINDROWERS 
CHOPPERS ¢ SPREADERS 
MILKERS © SPRAYERS, etc. 


IHeK 


AGRICULTURAL ORIGINAL EQUIPMENT DIVISION, CHICAGO, ILL. 
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) MORE SCRAP 
) TODAY... 


70 He © 


It’s on'y human to want to hold on to 
things after they ve outlived their use 
fulness. That's why today millions of 
tons of worn-out and obsolete equip- 
ment and machinery are lying for 
gotten in the country’s plants and 
factories and on farms. 


Ihe steel industry needs these mil- 


BETHLEHEM STEEL 


lions of tons of dormant scrap, needs 


COMPANY, 


“~ = 7 


Grandpa Never Threw a Thing Aw 


it in the worst way. With this vital 
dormant scrap the entire steel supply 
picture would brighten up, with more 
steel for everybody. But without it, 
the steel industry cannot hope to keep 
up production at present levels. 

Call in a scrap dealer now, today. 


He will buy your dormant scrap and 


start it moving toward the steel mills. 


BETHLEHEM, PA. 


More Scrap Today... More Steel Tomorrow 
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Gleaner 12 foot combine 


. Brillion Grain Drill and 
Grass Seeder Combination 


Nn 


. Gehl Forage Harvester 
Innes Bean Windrower 


. John Deere Hay Baler 


. Hume Tractor-Rower Harvester 


NO WV & WwW 


Minneapolis-Moline 
2-Row Huskor 


8. Oliver Tractor Mounted 
Corn Picker 


9. Bean Orchard Sprayer 


DIAMOND ROLLER CHAINS? 


Leading manufacturers of agricultural machinery Roller Chains?” should always be asked. It is also 
have found by years of experience that Diamond why the answer ts so often “Yes”. 

Roller ( hain Drives provide the trouble-tree, long DIAMOND CHAIN COMPANY, Inc. 

life performance vital co building and keeping a high Dept. 616, 402 Kentucky Ave., Indianapolis 7, Ind. 
reputacon, Offices and Distributors in All Principal Cities 


Versaule as the machinery itself, Diamond Roller 


Chains serve on engine to main shate drives, shaft 
to shaft or many shafts, and conveyor drives with I AMON) 
. ; , f 


equally high eficiency and long-life economy. 


ROLLER 
CHAINS 


That is why the question, “Are the drives Diamond 
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more income 


ORTABLE SPRINKLE 


with P 


| serene PP | @ Send for this 
| FREE Booklet 


Portable sprinkler irrigation extends growing seasons and pasture feeding, 
improves crop quality, increases yields, assures drought protection and offers 
other important advantages, too. You'll find these points are covered in the 
aptly named booklet “More Income Per Acre”... and you'll also find informative 
data on planning for a portable irrigation system ...and on the time and labor 
saving advantages of using lightweight aluminum pipe. 

Use the handy coupon below to order your sample copy of this free, 12-page 
illustrated booklet. Additional copies for your group meetings are also available. 

Remember — like you, the dealer in your area who sells Reynolds Aluminum 
Irrigation Pipe is familiar with local conditions. And like you, he wants to 
promote better farming methods. Consult him on specific irrigation requirements. 


REYNOLDS ALUMINUM 


eoeeeteeeteeeweseeeeeeeeeeeegee#e#@e 


REYNOLDS 


. 

. 

: Reynolds Metals Company, 2588 S. Third St., Louisville 1, Ky. e 

fasoiation eh ; Please send “More Income Per Acre,’ your new illustrated booklet ° 

Na er: sanearion eesiment veer acrameas ° 
4 on the application and advantages of portable sprinkler irrigation 

' REYNGLDS: ‘ALUMINUM | ° 

“ e) Sp ore Name : 

IRRIGATION PIPE ' . 

: ° 

“FOR PROFITABLE - RFD. oF Street : 

. 

SRRIGATION ‘SYSTEMS Town State e 

‘1 . 

eeeeeveevevreere ee eeeeeeeeeeeeee 
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When you specify Baldwin-Rex" Double Pitch Roller 


Chain tor either drives or conveyors, you save two ways 


. you materially cut costs and reduce weight. Why? . 


. Because with Baldwin-Rex Double Pitch you get all 
the precision craftsmanship, durability and strength of 
standard roller chains—4ut at lower cost. You get the 
identical highly finished round parts... pins, bushings 


ie a 


and rollers... of roller chain. You get the same long- 


wearing qualities and ultimate strengths. 

The pitch, or distance between pin centers, of double 
pitch chain is twice the pitch of standard roller chain of 
the same width and strength. Thus, for each pitch of 
chain, you save one set of round parts. You get a high 
quality chain that costs less . . . that saves weight! 

Double pitch roller chains are NOT a substitute for 
standard roller chains. They have a very definite field of 


application in power transmission, Where speeds are 


LDWIN- wenK san: aimee 
A PRODUCT OF Checan eS 


ATLANTA «© BIRMINGHAM + BOSTON «+ BUFFALO 
CHICAGO + CINCINNATI +© CLEVELAND + DALLAS 
DENVER + DETROIT © EL PASO © HOUSTON 
INDIANAPOLIS +* JACKSONVILLE © KANSAS CITY 

LOS ANGELES + LOUISVILLE 
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slow to medium, loads are moderate, or where centers 
are long, they offer the economical choice. 

FOR CONVEYING SERVICE, however, double pitch 
is hard to beat. Because of its fewer parts, it is lighter and 
more economical than A.S.A. standard roller chain, yet 
it retains all the precision workmanship of standard 
roller chain. The conveying series assures extra long life 
because the straight-edged plates provide greater wear- 
ing surface. A wide range of standard attachment links 
is available for double pitch chains. 


OF MILWAUKEE 


MIDLAND, TEXAS + MILWAUKEE © MINNEAPOLIS 
NEW YORK «+ PHILADELPHIA ¢ PITTSBURGH 
PORTLAND, OREGON + SPRINGFIELD, MASS. 
ST LOUIS *« SAN FRANCISCO «+ SEATTLE 
TULSA + WORCESTER 
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4t COMPANY 


Our new booklet No. 51-2 con- 
tains all the facts, including dimen- 
sions, specifications, prices and 
horsepower tables. Just call your 
nearest Baldwin-Rex Field Sales 
Engineer or mail the coupon. 


52-421 

Chain Belt Company 

376 S. Plainfield St. 

Springfield 2, Mass. 

Please send me a copy of Bulletin 51-2. 
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If Alexander Graham Bell hadn't been a teacher of 
visible speech” it is probable he never would 

have invented the telephone * By showing deaf persons 
the positions held by the mouth lips throat and 

tongue to make sounds, Bell taught them to speak. 

His uncanny perception that sound had shape 

led to the indispensable instrument at your elbow 


that transforms miles into minutes. 


Many of the men responsible for making a new or 
improved product better, faster and cheaper are finding 
the answers to their problems with Van Huftel cold 
formed metal shapes and tubing * So, don’t shelve 


that seemingly impossible idea because of the known 


limitations of methods and materials. 
It’s just possible Van Huffel’s half century of experience 
and perception of shapes for things to come can 


transform that mental image into a metal miracle. 
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ven pipe. 


4-bett sptit damp et. 


in hydraulic hose assemblies 


with this revolutionary, easy-to-use 
ANCHOR SPLIT-FLANGE CLAMP 


Clamp-type covpling — reviob’:, for 
emergency fletd corvice. $ 


Wold-type Hiting — weldeble ter we 
with seeailiess drown steei tubing or 


tached to finished bus 
of pump. volves, or 
cylinder. 
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Swoged-typs coup! ing — pernenently 

teched, eveilabic ently in fertery-ap- 
plied hese assemblies. 
equipment where cost, uniformity, woo 
in confined space, ond itreamiined ap 


Pipe thread edapter fitting — used for ut- 
tacking riqhd pipe to split-fiange evtion. 


Attach this coupon to your com 
letterhead and mail teday 


Here’s a brand new time- and trouble-saver for the users of 
hydraulic hose and piping — Anchor's exclusive Split-Flange 
Clamp. Check these features — they're what you've been 
looking for. 


LEAKPROOF — the “O” ring, successfully utilized in so many 
hydraulic applications, provides a perfect seal. 

EASY TO ASSEMBLE — no unwieldy pipe wrench required, All 
you need is a small automotive type wrench. Ideal where 
clearances are limited. 

ELIMINATES PIPE THREADS —<an easily be removed or attached 
over and over again. No tapered threads or wedging action 
to cause distortion in pump housings, cylinders, or valve bodies 
WIDE RANGE OF SIZES AND TYPES — straight or angle styles 
with clamp or pressed-on couplings — sizes from ¥/)-inch ID 
to 2-inch ID. Available for high, medium, or low-pressure 


service and suction return lines. Send coupon for further 
information, 


ANCHOR COUPLING CO. INC. 


Factory: LIBERTYVILLE, ILLINOIS © Branch: DETROIT, MICHIGAN 


ANCHOR COUPLING CO. INC., Dept. AE-52 
Libertyville, tl. 


Yes, I'm interested in Anchor Split-Flange Clamps. 
Please send me a bulletin with more information. 


Name 


Position 
Company 
Company Address - 
Ciep....... ecineaaial seiseah ) State 
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F“ MERS have always preferred the 
advanced design and better all-around 
performance and pulling power of 
Firestone tractor tires. Only Firestone 
Champion Tractor Tires give these extras: 


Curved and Tapered Bars... 
For a sharper bite and greater pene- 
tration. 


Flared Tread Openings .. . To 
prevent soil jamming and to permit 
easy soil release. 


Wide, Flat Treads... For greater 
traction power and longer lite. 


A Choice of Two Tread Designs 
ee + Open Center and Traction Cen- 
ter patented tread designs. 


These are just a few of the many reasons 
why there are more farm tractors on 
Firestone tires than any other make. Go 
to your Firestone Dealer or Store and see 
for yourself why Firestone tires pull 
better, last longer, and turn out more 


work for your tire dollar. 


When Ordering a New Tractor 
or Other Farm Equipment, 
Specify Firestone Tires 


Firestone Put the Farm on Rubber 
FIRESTONE TIRES ARE FIRST WITH FARMERS TODAY 


Copyright, 1952, The Firestone Tire & Rubber Co, 
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if 


excess 
WEIGHT 

is 

your 7 
problem (S259 @ «|/ 7 4a 


HY make your trucks haul unnecessary EMPTY WEIGHT 

poundage that reduces the PAYLOAD part of their 
legal gross weight? Because the MECHANICS Roller Bearing 
UNIVERSAL JOINTS truck PROPELLER SHAFT is 28 pounds 
lighter than other joints and shafts of comparable torque capacity, 
MECHANICS equipped trucks carry 11,200,000 extra pounds 
of PAYLOAD during the average truck life of 400,000 miles. 


ECHANICS 


Let our engineers help add to the 
ton-mile capacity of your trucks 
by specifying weight-saving 
MECHANICS Roller Bearing 
UNIVERSAL JOINTS truck 
PROPELLER SHAFT applications. 


U N f v . RS Al AL MECHANICS 
oe nt UNIVERSAL JOINT 
. . Li DIVISION 
For Cars, Trucks, lieder, Form Implements, Borg-Warner 


Road Machinery, IRGUSITIGH EGUIDINONESAIEEEIE) =| 2046 Horrison Ave., Rockford, Ill. 
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1 Seo 


5c : re eae 


designed especially 


for your 


machine... 


It’s good news 
for heavy duty equipment, <a 
agricultural or industrial, to have \y 


a transmission-axle unit designed and 
built by CLARK—and a number 
of leading manu- 
facturers have 
proved it to their 
own thorough 
satisfaction. 
Calling in CLARK 
engineers to collaborate in designing a new machine 
or redesigning an old one, is a good way to take 
wine advantage of CLARK'’s unique experience in the field of 
ales Stak Bietues. Yao transmitting motive power. 


invited te send for it. eins 6 P ; , . 
eee aaies This is certain: By adopting that sensible policy you 


3.) vr . have nothing to lose—and a great deal to gain in 


>Znewe the greater efficiency and dependability 
= of your product. 


ay San 


PRODUCTS OF CLARK — TRANSMISSIONS + AXLES «© AXLE HOUSINGS « TRACTOR DRIVE UNITS « FORK TRUCKS & 


. 


AND TRACTORS + POWERED HAND TRUCKS * GEARS AND FORGINGS « ELECTRIC STEEL CASTINGS 


CLARK EQUIPMENT COMPANY ~ BUCHANAN, MICHIGAN 


Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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guse.. _ fooved BEST, 
ver-all engine wear REDUCED... . 78% 


ing wear REDUCED.............33” 
in over-the-road tests with 


pis 


\ 


FULL-FLOW 


MICRONIC FILTI 


In test after test, America’s leading automotive and 
engine manufacturers are proving that Purolator oil filters 
are the best! 

The figures you see above are from engineering records 
compiled by one of the world’s largest makers of passenger 
cars and trucks. They are the results of gruelling actual- 
service tests made to compare the performance of various 
makes and types of lube oil filters. And, like so many other 
important ones, this manufacturer found that Purolator*, 
and only Purolator, oil filters gave them the engine-saving 
performance they were seeking. They found that Purolator 
Full-Flow filtration was better by far than any partial flow 
system ... that the Purolator Micronic* Filter element 
gave finer filtration, with longer life, at lower pressures 
than any other tested. 


ENGINE WEAR TESTS 


SUMMARY OF ACTUAL OVER-THE MOAD TRIALS 


3 


PER CENT OF EXPECTED WEAR 


THOUSANDS OF wILES 


PUROLATOR PRODUCTS, INC. 


There are sound reasons forthe combustion engines, you are invited to 


Purolator Micronic Filter Element’s 
outstanding superiority! It is the only 
element capable of delivering full-flow 
rates during its entire service life, with 
dependable filtration down to submicrons 
(.0000039 in.)! It has ten times the effec- 
tive filtering area of old-style filters. 

If you are a maker or user of internal 


| Ea eon 
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test and compare Purolator perform- 
ance for yourself. Our Engineering De- 
partment will gladly co-operate in help- 
ing you prove to your own satisfaction 
that there is no other oil filter capable of 
giving vou better engine protection than 
Purolator. Simply write, telling us what 
equipment vou are using *Reg US Pat Of 


Rahway, New Jersey and Toron'o, Ontario, Canada 
Factory Branch Offices: 
Chicago, Detroit, Los Angeles 
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Chrysler Industrial Engineers Again Shatter Precedent! Develop 
Advanced Design With Larger Bore and Ingenious New Over- 
head Valve Arrangement! Make Long-desired Hemispherical 
Combustion Chamber Practical For Mass Production Methods 


To the long list of Chrysler *‘‘Engineering 
Firsts” now is added another! 


For many vears, engineers have known that 
the Hemispherical Combustion Chamber pro- 
duces the highest volumetric and thermal 
efficiency, exceptionally good combustion char- 
acteristics, and had excellent adaptability to 
high compression ratios. But all previous 
attempts to incorporate this design into a 
mass-produced engine had been unsuccessful. 


After five years of intensive research, Chrys- 
ler Engineers attained this goal. 


With only 2.3 per cent more displacement, 
this mighty new Chrysler Industrial V-8 de- 
livers 33 per cent greater maximum horsepower 
and a 16 per cent higher maximum torque. Its 
performance is incredible. Its fuel economy is 
outstanding. Its durability unexcelled. In op- 
eration, it is amazingly smooth and quiet. 
Over-all efficiency is tremendously increased. 
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Yet, it has greater compactness and less weight. 


Among its unique design features are a water 
jacketed throttle body that prevents “‘icing,”’ 
integral automatic choke and double breaker 
ignition distributor. 


This sensational new Industrial Engine will 
give you a whole new conception of industrial 
power and Industrial Engine performance. 


Let us show you what it will do for you. See 
your Chrysler Industrial Engine Dealer, or if 
your job involves special engineering, write us 
direct. Marine and Industrial Engine Division, 


Chrysler Corporation, 12200 E. Jefferson Avenue, 
Detroit 31, Michigan. 


HORSEPOWER 


WITH A PEDIGREE 
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Thousands of tiny steel balls hammer 
the metal——"‘cold work” each roller 
— pay off in extra fatigue life 

added ability to withstand shock and 
impact. Look for the distingusshing 
darkened rollers 


...one of the extra-wear features you Lock-type Bushings increase ability to 
‘ ea tie withstand severe operating conditions 
det with every LINK-BELT Roller Chain 


we as shot-peened rollers give you extra fatigue life—so 


do Link-Belt's exclusive lock-type bushings multiply 


roller chain's capacity to withstand shock loading. And there ™ 


No partial be ing 
are many other engineering extras that make Link-Belt a al bearing here 
fr se Pa bushing fits securely 
Precision Steel Roller Chain your best buy for drive and 


conveying service 


You can choose from the complete range of Link-Belt 


ars and eliminating a «« non cause of 
Precision Steel Roller Chain. Ask your nearest Link-Belt stiff chains. This Link-Bele development 
. office for full particulars on single or multiple widths, in - ee 2 TONES CORES the igh | 
‘ pitch and ouble pitch roller chains 
3” through 3” single pitch, or double pitch, 1” through 3”. through 2” pitch shea 


MERGES 


LINK 


pe ees > 


PRECISION STEEL ROLLER CHAIN 


i Chicago 9, Indianapolis 6, Philadelphia 40, Adanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 44, Seattle 
LINK-BELT COMPANY: 4, Toronto 8, Springs (South Africa), Sydney (Australia). Offices, factory branch stores and distributors in principal cities. 
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The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 
assures uniform performance day after day, 


under the most severe field and road work. 


for Farm Tractors 


Bendix brakes for farm tractors are specifically 
engineered for the hard going of field and road work. 
Tractor manufacturers—as well as automobile and 
truck manufacturers—look to Bendix as braking head- 
quarters for their industry. 

Backed by matchless research and manufacturing 
facilities, Bendix® farm tractor brakes combine heavy- 
duty performance with extreme dependability—and at 
the lowest possible cost. Let Bendix farm tractor brake 
engineers help you solve your brake problems. 

Write for complete information. 


*REG. U.S. PAT. OFF 


PRODUCTS 
DIVISION 


EXPORT SALES: 


Bendix International Division, 72 Fifth Ave, New York 11, N.Y. * Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 
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New Holland Machine Company specifies Morse 
for dependable, economical power transmission 


windrow, slices and presses it, delivers up to 
7 twine-tied bales a minute. Operating and mainte- 


Why Morse Power Transmission Products 


mean better farm machinery for you 


You build better performance — and 
better sales features — into your 
machinery when you specify Morse. 
Check these basic advantages and see: 


1. Morse equipment permits you to 
meet rigid cost budgets without com- 
promising quality or performance in 
any way. 


2. Morse equipment offers you im- 
portant design advantages. For 
example: Morse Roller Chains trans- 
mit power positively with over 99% 
efficiency on long or short centers; 
compact Morse Morflex Couplings 
provide large capacity, compensate 


for misalignment. absorb shock: 
Morse Double-Pitch Roller Chains are 
light. strong. economical. 


3. Morse equipment is designed and 
built to withstand the severe working 
conditions under which your machin- 
ery must operate. You therefore offer 
owners reduced maintenance cost, 
reduced downtime, extra-long service 


life. 


Whether your need is for roller 
chain sprockets, roller chains. double- 
pitch roller chains, flexible couplings. 
or clutches, write us for specific infor- 
mation today. 


M=PT, Morse means Power Transmission 
MORSE CHAIN COMPANY 


Dept. 318 : 
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7601 Central Ave. . 


Detroit 10, Michigan 


These and other manufacturers of hundreds 
of thousands of fine farm machines use 
Morse Power Transmission Products 


Massey Harris Ltd 
The Massey-Harris Company 


Cockshutt Farm Equipment Limited 
Minneapolis Moline Company 

Deere & Company 

Oliver Corporation 

J. 1. Case Company 

Allis Chalmers Manufacturing Company 
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Wes geers 


Why a farmer can sleep 


on a night like this 


When he knows his crops and live- 


stock are safe... sure he can sleep. 


And thats the assurance that comes 
with buildings made of steel. Steel. the 
modern material for farm buildings. 
is weather-tight: and lightning-proof, 
Strong and durable. it protects against 


rats and fire toe. 


Steel buildings are easy to put up. 
They come prefabricated, and can be 
assembled by the farmer, without spe- 
cial skills or tools. They can be moved, 
or altered in) shape and size as farm 


requirements change. 


With steel. agricultural engineers 
have taken the cuesswork out of farm- 
building design . have proved the 


value of certain shapes and types of 


ARMCO STEEL CORPORATION 


MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM COAST TO COAST 
THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


buildings in actual farm use. There are 
a variety of designs to choose from. 
viving the farmer the best building for 


his particular needs. 


Many manufacturers use Armeo 
Zincertw in the fabrication of steel 
buildings. Its special zine coating 
doesn't flake or peel when the steel is 
formed. When buildings are to be 
painted, Armeo Zincertp- Parnrerip 
is used. It is Bonderized at the mill for 
easier painting and longer paint life. 


See for vourself how the latest steel 
building designs answer the specific 
needs of dairy housing, implement 
storage, crop storage and other farm 
uses. Write us for the names of manu- 
facturers of steel farm buildings. 
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Check These 


Advantages of 
Steel Buildings 


| Storm-resistant 


} Will not crack 


a 


Engineered to meet 
today’s needs 


Cost less per year of service 


Increase resale value of farm 


No waste material—you buy 
only what you need 


Can be rearranged, extended 
or moved easily 


Fire-resistant 


Lightning-proof 


Lower insurance rates 


Rat-proof 


Termite- proof 


Will not rot 


Will not warp 


pRMCO 
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Standard and Special Ball 
Thrust Bearings ¢ Angular 
Contact Ball Bearings ¢ Special 
Roller Bearings ¢ Ball Retainers 
e Hardened and Ground 
Washers ¢ Sleeves ¢ Bushings 
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By any standard the Aetna T Type bearing 


measures up as the better-in-every-way bearing for the 
clutch release position. Its record speaks for itself — 
18 consecutive years of design leadership, today’s 

Ist choice as standard equipment for the majority of 


the Nation’s foremost mobile vehicles. 
The quality and unique features that made this 
record possible can play a part in improving YOUR 


cars, trucks and tractors, too. Write for details. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 Schubert Avenue . Chicago 39, Illinois 
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To identify the standard units of Farm 
Thermopane made especially for large 
windows in service buildings, each unit 
has this small monogram etched in the 
lower corner. 


NEW LOW-COST THERMOPANE 
..efor farm service buildings 


This Thermopane* insulating glass—called Farm 
Thermopane—is made with the same time-proved, 
metal-to-glass Bondermetic Seal* that has been used 
for many years in more than 2,000,000 Thermopane 
units. 

It is made with a full 4%” blanket of insulating air 
between the two panes. Its insulating factor is .58 
compared with 1.16 for single-paned windows. 

But it is made with heavy sheet glass (3f,"" thick), 
not plate glass. Hence it costs less. It enables you to 
use Thermopane in large sizes in farm buildings with- 
out paying for the top-quality clarity of polished plate 
glass—a quality you'd want, of course, in home pic- 
ture windows but unnecessary in service buildings. 

The three new Farm Thermopane sizes are 36” x 44” 
46" x 60” and 40° x 68’’, and are intended for fixed 
windows. Smaller standard units for conventional 
size windows and ventilating sash are made from low- 
cost, double strength window glass and have 4” air 
space 

With these two types of Thermopane you can pro- 
vide excellent window insulation for all purposes at 


CO --n--= NOOR FOR THE AME ON THE FEAL BETWEEN THE Panes 


low cost. This better enables you to design service 
buildings for solar heating, and for retention of solar 
and animal heat by window insulation. In winter, it 
means warmer, drier buildings with improved environ- 
ment for better animal health and production. With 
warmer air, the ventilating system is able to carry off 
more moisture. That reduces building maintenance. 
In summer, Thermopane helps keep buildings cooler. 

Thermopane is the easiest way to insulate windows. 
Thermopane is sold by glass and building supply dis- 
tributors and dealers. 

Mail the coupon for full information. 


FREE FOLDER 


“IMPROVED FARM 
BUILDING DAYLIGHTING” 


--—-—-—------~—---—---7 


LUbbey- Owens-Ford Glass Co. 
1852 Nicholas Bldg., Toledo 3, Ohio 


Please send me a free copy of “Improved Farm Build- 
ing Daylighting”. 


Name —— aceata 


(PL fase Print) 


Address 


_—. State 


ee as os om a 


co 
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Look outside for the 


“inside story” of this Grain Auger’s 
advanced designing 


Fofnir Flange Cartridge keeps 
auger right on the job regard- 
less of dust, dirt, moisture 
and intermittent operation. 


You can see at a glance the design strategy of the Black- 
welder grain loader. For extreme smoothness and depend- 
ability of operation, the long power shaft floats in a bevy 
of Fafnir Ball Bearing Flangettes . . . and the big auger 
turns on Fafnir Flange Cartridges. 


These Fafnir Ball Bearing Units feature the famous 
Fafnir Wide Inner Ring Bearing with Self-Locking Collar 
... easiest of all to install. Bearings have Fafnir-developed 
Mechani-Seals which positively keep lubricant in... 
contaminants out. 


Like other leading manufacturers of farm equipment, 
the Blackwelder Mfg. Company, makers of the grain auger, 
have used Fafnir Ball Bearings to good advantage. But 
there’s more than just good bearings involved in this ap- 
plication . . . it’s the Fafnir attitude and aptitude . . . a way 
of looking at ball bearings from the designer's viewpoint 
and an aptitude gained from over 40 years’ specialization 
in ball bearings. The Fafnir Bearing Company, New 
Britain, Connecticut. 
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Fafnir Ball Bearing Flangettes, easily bolted 
to equipment, assure smooth, trouble-free, 
long life power shaft operation. 


FAFNIR 


BEARINGS 


BALL 


MOST COMPLETE 


LINE IN AMERICA 


Plye-Seal 
Ball Bearings 
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KESS through POWER 


— baling hay the easy way 
with power delivered through 


PIAAMR PPATLER SC 


BLOOD BROTHERS Universal Joints 


A tar cry from the strenuous methods of the 1850's, today’s modern baling 
1 tree the farmer from the limitations of muscle power And from fast 
pl nts lke dus ROTO-BALER — a product of Allis-Chalmers — 
f ts betrer bal t far lower cos 
2) ° { scores of other implements, Blood Brothers Universal Joints 
hel; } ly ross by delivering tlexible } wer to do old jobs 
in Dette 


For farm implements, more Blood Brothers Universal Joints 
are used than all other makes combined. 


= isk [lala 


oS) ee ae 


Division of Standard Steel Spring Company e Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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EDITORIAL 


Increasing Farm Productivity 
_ noteworthy new wording on the job ahead of agricul 


tural engineers was recently provided by C. L. Oheim, vice 
president of Deere and n 


the | 


is Secth 
ect The Labor-Food Production 
need of increased productivity and 
said in part that “increase in agricultural production per tarn 


P aang 
Rati, he pointed out 


worker must come through better farming with more machin 


ery, better machinery, more and better fertilizers, better weed 
and pest ct better soil practices and more productive 
strains of plar { animals 


Much ponsibility for all of these rests on the farn 


1 
machinery industry. Upon the engineers, who must toresec 
these changes in the light of new productive materials and 
methods, the responsibility is especially heavy 

Progressively increasing values are being placed on human 
life and material well-bethg. Engineers have no monopoly on 
this line of thought. It springs trom the fundamental instinct 


for self-preservation. It 1s fed by a growing realization that 


higher levels of material well-being are a practical possibility 
I g achieved by increased productivity by some individuals, 
oups and whole populations to a much greater extent than 
others. It matures into a realization that high productivity 
upplying human food ts basic to high productivity and high 


ng m other matters 
ve iS a4 means of increasing 
’ 


and meet the demands of this new readiness 
gress. It is the engineering method of patient 
niatter-ot-ftact dealing with physical realities 

It has proven its merit in manufacturing, transportation 
« nications, and other productive activities. It has proven 


ied to the somewhat more cor 


agriculture 
It has supported the progressive, ¢ 


yptimustic engineering 
view that we are just beginning to recognize and lize the 
physical realities of our environment, and their infinitely cor 
pl 


lex interrelationships. It supports the idea that agricultural 


luctivity need 


not be the limiting factor in human progress 


Increasing public recognition that agricultural productivity 


does involve complex physical relationships best studied and 
developed by engineering methods ts an encouraging sign. It 


can assure to agricultural engineers the opportunity to work 
effectively in endeavoring to measure up to their responsibility, 
as stated by Mr. Oherm 


Engineering in Management 
A CORDING to a recent survey of engineering-management 


tions,* “a substantial proportion of firms en 
gaged chietly in engineering design and manufacturing reported 


communica 


that engineering 1s a fully integrated part of management 


thinking, and as such engineers participate in management 


long-range planning as a matter of Course 

It appears that this policy might be an important factor in 
the continuing success of the employing organizations. In that 
and more direct ways it may also represent to many young 


gineers a situation favorable to personal and professional 
velopment and satisfying Careers 


The survey further showed wide variations between indi 
vidual companies in the extent to which top management 
values and provides for ettective Communications with their 
engineers other than the chief engineer 

These differences in the outlook of top managment, as to 
the management responsibilities of engineers, are something to 


be considered by young engineers currently facing a choice 
vetween several job opportunities 
bet ral job opportunit 

Matters on which alert managements are inviting the 


*How to Improve Engincering-Management Communications, ¥ys 


ning on Corporate orp aniz 


This engineering 10On mM Management might be 


irked if it were not for the current shortage ot 
engineers which puts a premium on their concentration on 


Meal Work 


ae” 


even ft we 


Serious as this shortage 1s, it should not be 
obscure the practical possibility that engineering 
{ taster in 
long run when engineering and management are thorough 
ly integrated 


the industries served may advance farther 


The engineer with a well-intormed interest in management 
' 

associated with a inagement which fully appreciates the po 

tentialities of engineer 


g, looks like a winning combination 


ECENTLY a farm paper ventured some predictions on the 
future of farm mechanization and electritication. It p 


i t pr 
tured 40-hour-week farming in| 1977 with turbine powered 
tractor units with enclosed air-conditioned cabs, automata 
trans hydraulic steering and power take-off, aut 
levelling and satety st p teatures Ke er soul preparation 
fertilizing, weed kill and planting « ines; and barnyard 
chore work largely handled by electri tors with time 
switch controls 
This ist Sund sup} it sens ilis rhe | 

lication ¢ y its res] sibalit t iri lture 


TEC cd engineer possibi 
irked by some detinite progress 
pes tor the future epend 
stification. Can en vel 
rove product perfor , cre a 


econo 
As in 


Vance wit 


echanization will continue to ad 
i 


i late short steps of agricultural 
engineering progress. There ts a challenge to agricultural engi 
neers in the fact that farm leaders have learned to expect this 
progress and have stopped fighting a t. They are look 
ing forward to the means by which they might farm on a 


10-hour-week basis 


rainst 


The New Era of Technology 

N CELEBRATING the Centennial of Engineering this year, 
the engineering profession will make tts strongest effort to 
date to clarify its reason for being, the nature and extent of its 
service to humanity. It will attempt to interpret to its public the 

meaning of “Human well-being through engineered progress 
The human race in various times and places has lived 
through periods when its progress has been limited by its forms 


of government, Customs, traditions, superstitions, low effective 
ness of labor, shorté 


€ ot capital, mismanagement, and slow 
ges of technology. Now, in the United 
ier places, it appears to have entered into 
an era in which its progress may be | 


ness to accept the ch 
States and some ot} 


imited primarily by its 
technical capacity 


Increased realization that we have entered this era can 
; 


produce a public-opinion environment favorable to continued 
effective work by gineers 


It can help materially in recruiting the interest and best 
efforts of that part of the younger generation with strong 
aptitude for effective technical work 


It can help engineers to see their growing responsibilities in 
a new light 
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A report to you about men and machines 


that help maintain International Harvester leadership 


Precision-Mated Pistons and Sleeves 


give McCormick Farmalls more 


Piston weight can't vary a tenth of an ounce from IH 
standards. This contributes to a smooth-running engine 
and steady pull power at all speeds. TH inspectors also 
use clectronie gauges, graduated in millionths of an inch, 
to precision-mate TH pistons and sleeves. This helps to 
squeeze maximum power from each drop ot tuel .. . leng- 
thens Farmall engine lite 


Check, check, and double-check. Experienced inspectors 
give each cylinder sleeve the “third degree.” They make 
sure cach sleeve ts round, blemish tree, and without taper. 
Then they use an electronic gauge to measure these pre- 
cistron made 


sleeves. This measurement enables the in- 


spectors to group and classity sleeves on the basis of 
minute differences in diameter. 


endurance and pull power 


Pistons are color-keyed — red, white, and blue—accord- 
ing to the size of their wrist pin bore. Actually, there is 
only one ten-thousandth of an inch difference between 
each color. Wrist pins and connecting rods are similarly 
color coded. Assembling pistons, wrist pins, and connect- 
ing rods of the same color assures precision fit for long 
wear and quiet operation. 


Perfect mates for top performance. Here pistons and 
sleeves, previously sized and sorted, are precision-mated 
ina Farmall engine. There is less than five ten-thousandths 
of an inch difference between each of five piston and sleeve 
classifications. This assures the precision fit you'd expect 
in a fine watch. The workman is double-checking piston 
clearance with a ribbon and scale gauge. 


JATIONAL HARVESTER 


International Horvester products pay for themselves in use 


Motor Trucks Crawler Tractors and Power Units . . 


. Refrigerators and Freezers 


McCormick Farm Equipment and Farmall Tractors... 


General Office, Chicago 1, Illinois. 
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Labor Requirements for Sprinkler Irrigation of Corn 
By M. W. Bittinger and R. K. Frevert 


MrMBER ASAI 


RRIGATION of high-value cr 


gh ips in humid areas of the 
United States has been carned on in some localities tor 
ie 


any years. However, in recent years considerable interest 
has developed in the irrigation of pastures, alfalfa, corn 


if and 
other field crops. A number of farmers in lowa have recent! 


purchase 1 


Immigation equipment to use primarily on corn 


Many others are consider 


ng such action and have asked the 
lowa Agricultural Experiment Station tor advice. Obvi 


in order best to advise these tarmers, the benetits, problems 


and costs of irrigation should be known. In Iowa, as in many 


other midwestern states, experimental work ts under way to 
help determine the yield increases that 

immgation. Such benetits must be determined over a period of 
several years, both dry and wet, in order to arrive at detinite 


conclusions. Some ot the problems and costs of ipmgation 


however, may be evaluated in a shorter time 


One of these problems, that of the labor requirement in 


volved in the irmgation of corn, was considered to be in 


duction in this area is quite well mechanized, 


i 
e sprinkler irrigation involves hand labor in 


2 Corn often needs to be irrigated at a time when other 


work on a general grain a 


1 livestock farm is pressing. Such 
operations as haying and small grain harvest often compete 
with irrigation for available labor 


This paper was 5 te t the w cr ‘ rn t «¢ Ame 
S t Ag tural Engineers at Chicago, | December wa 
contributt of the Sc ind Water Divisu t r publicatyc 
as Jour Paper N 1-208 t the lowa Ag Experiment Sta 
I ect: Ne 
The authors Mo W. Bittincer and RK Frevet respectively 
r i r re ral engince x, lowa State € exe 


2 MEN - HANDS ONLY 


1 MAN - RANDS ONLY 


Fig This sketch illustrates methods of moving irrigation pipe in tal 
corn used by the authors in the held trials reported in this paper 


ay be expected due to 


ex ASAF 


cult by tall corn. In veneral, the greatest need tor irmgation ts 
when the corn is at or near maximum height 


i Working conditions are often disagreeable. It is gener 


ind humid in a cornt 


wet and the ground {dy. In 
this type of work os ditheult 


PEST PROCEDURE AND CONDITIONS 
During the 1950 and 1951 Seasons pipe 
corn, These were carmed out with 
20-tt lengths of 3-, 4-, and S-in aluminur 


oving time trials 
were conducted in tg 


pipe with quick 
connecting Couplers. Lengths of each size, both with and with 
out sprinklers mounted on S-ft aluminum risers, were used 
In order to stabilize the 3- and 4-in sections that had risers 
wooden cross members were tastened to the couplers 

The pipe was carned in both drilled and checked corn of 
and 100 tt. The 
le, carry, and reassemble the pipe, as 
well as the time required to walk back to the next section 


various heights, through distances of 60, 80 


time required to uncou 


was 
recorded tor each run. The pipe was carried by one, two, or 


three men both with and without forked carrying sticks. Fig. | 
illustrates these methods 


As no pumping was actually done during the time trials 


there was no water remaiming in the pipes. Also the 
and foliage were d 


gro 


ry. It as, theretore, realized that the results 
represent minimum labor requirements 


RESULTS OF TIME STUDIES 


Four operations (uncoupling, Carrying, reassembling and 
returning ) were timed for the three pipe sizes and the three 
distances through which the pipe was moved. Table 1 ts typ 
ical of the data obtained in these tests. The averages given in 
the table were obtained when two men carned 


one piece of 
pipe over the corn with their hands only, as shown in Fig. 1(a 


TABLE | Typical Data Obtained in Pipe-M 
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t the time studies were converted 
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vile the ass ptren that 
e | is kler and riser nit il 
t icte tle ditterence 
I tilled corm required the greatest 
sO a cates Se eee 
he pipe Was tal perpen cular me 


ty was encountered in lowering and 
these conditions, there was no guide 


lateral para 


the previous setup 


walking more ditty when the pipe 


ws of drilled corn. The total labor 
s somewhat less with the pipe parallel 
I rs) than with the pipe perpendi 
138 in-hours The height of the 
tire s ft forked carrying sticks 
WAS Possible t tain data with and 


tuks As shown in Table 2, about 0.13 


torked 
{ The additional time was required in 


when the 
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chs ite ¢ pipe an later in getting 
true if le: 


ny lowe red 


pipe 
ved two sections of the pipe at once 

| in-hours 
ef mt {only one piece 
ther hands. With the three-man method 


two preces of 


is they were being lard down 
ent ( , in-h rs per acre 
irried the pipe hand. §t-is 
t i “ 
cs we hit 
‘ novi t 
This erat 
w“ ve t 
rinkler head w rat era ed into 
1as the worker atte ts to lav the pipe 
i es 7 to the end of the 
ieee a 
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LABOR REQUIREMENTS 


Table 2 gives the labor requirement tor moving the 
portable spr ies. When considering the total labor 
requirement, allowance must be made for such factors as the 
time required to walk to and from the lateral, to prime the 
| p, t w the pressure to build up, and to service the 
power unit. The amount of time spent in most of these opera 
tions 1s directly depend ipon the number ot lateral moves 
required to cover In order to determine how 
the design of a system may influence the total labor require 

ents, three nh desizns were prepared for a 40-acre 


field The ce 


the sprinklers 


ud the size of 


In each case a water supply of 300 gpm was 


assumed at the center of the 40-acre tel 


were 10x OO tt and OO x 80 tt with small sprinkl 


| | 
4 220-ft square spacing with one large sp Table 3 
hat the labor requirement is reduce { i? to L.10 
irs per acre as the sprinkler size and the spacing are 
i 1. This reduction may conceivably compensate for the 
idditional power and tixed costs required ver systems 


Values piven in r requirement 


that the total 


labor requirement tor preparing a see 1 bed planting, cultivat 


cu Cc more St 


investing an acre of c 
Three season by the 
Table 34 could more than double the 


ur man 


hours per acre 10 xX OO-ft 


Irfigations per 


syster labor required 


ran acre of corn 


TALI M I I t Irriga l ‘ 
Met - I Labor requireme 
per irrigatior 
i N f latera \ mair (man-hours 
x 
% Walkine ral, { ae t j 
pluceed 


CONCLUSIONS 
ild be recog 


i 
| 


nized that the results given here should 
” used on 
for irig 
that the 


crop, and. soil 


y as a general indication of the labor requirements 
ting corn with portable sprinkler equipment and also 


values may vary considerably under ditterent human, 
With these qualitications, the tol 


lowing conclusions are derived from the original data 


1 Pipe size makes little ditterence in total time required 
when more than one man handles the pipe 


conditions 


2 Slightly more time is required to uncouple a blank piece 
ot pipe than a length of pipe having a riser, but the opposite 1s 
true tor coupling the pipe 

3 More time is required to move pipe in drilled corn than 
in checked corn, especially when the pipe ts |: 
to the drilled corn rows 


{ perpendicular 


} Shghtly more time is required to n 
carrying sticks than with hands only 
' 


5 The time required to couple and uncouple the pipe may 
occasionally be increased by as much as four to five times 
because of such variables as lodged corn, weeds, and instability 
of riser sections 

O The 


usually 


ove pipe with forked 


labor required tor 
between 0.8 and 


moving laterals in tall corn 1s 
1.0 man-hour per acre, but it may 
itside these limits tor ditferent conditions and methods 
: the pipe 


Vary ¢ 


> The total labor required depends also upon the design 
ot the system in that as sprinkler size and spacing are increased 
tewer moves are necessary. In the case studied the total labor 
was reduced from 1.5 to 1.1 man-hours by 
Wx OO tt to 220 x 220 tt 


increasing the 
Spacing trom 


With three irngations per season, the minimum total 


labor requirement for irrigating corn may exceed the minimum 
total or required tor all other corn-production operations 


ae 


ae Ve de “eer 7 . sw it aad al page * 5 Gerats <4 aaa 
ae $ pete Bo a ae a . " g eee Sees ase Hs toe uo La ae = 
iets, Cee A t- : i 3 is ear ee ee oi ih ee: 
ee cst eee Ms sa A ey ae re Be en ees tees 0 eR ae 
Ca eo) ee eee i ol oa. , Baer) Masts. cae ee een = meme St i, 
een, Bh 
el he 5 ieee; 
caren 4 Sp ieee 
ae ‘coe 
Cnt ‘eer 
re og aie 
a ae | ate Rae 
ere AGRICUL aL ENGINEERING for May 19 ‘ay 
ae see 
hs ie i ou 
Eka A: j See: 
Te ie eee es . nie ee 
iia in t = eins . ' INFLUENCE OF DESIGN ON ii rs: dee 
eee Mere, oa 
rea 5 P ‘pages 
= , } harhe js, a 
Pe Pi) oo 
aoe t ( ere ct Morey 
ES aa ae 
a P atte ¢ et a 
ned oo Sane 
SNe j e time v ys fe 
Hate ; pe eae 
ie | . ‘se oat 
War » ’ i ' 9 a 
tye | t wes 3 
Ne: “ry cere re Aweie 
Al Fas ri ' eee ad 
wee ere 
pene: rie 0 
mee so 4,64 Pr ae ‘ ye BS tae ee 
ae eutten ‘we EEE sivns dittered only in the spaany 2 i tte 
Ren ‘ aii | a 
al ee | Phe three spacings & ae 
aoe re rs ac well 4 ee 
ae P } tae 
ae ieee 
Be ae » i ee 
aoe ett 1 ‘ ae 
eh te es 
BN ante Seyi 
AG ba ag 
Mey ee. 
Cui * 
oa The _eeesieninieeienieeeenieniesime eo 
ee sah ieecneit aaa cas acid Ae: 
> EEE eOticant when one conde ae 
mh. : ee ae 
A no an | S eeiee 
Bs: ng and | —— - aa 
+ Aa 
a ee 
nae oo 
ye ma oe 
+d Fe oie 
a eee 
or . ne 
ee? eee. 
ee I t t [gee 
Bean " Bae. tS 
im. ] c CeGatees 
vd ae pee 
ra, t aes 
x ent 1} ta Bea 
ee 
i) © th hoa tance Pt al 
i Phe caleulat he 
— a 
— | me co i Ree 5 
Sed | REPT a, . Ru ae 
at a % Sf uric ote 
al aes 
coe M pipe thre ye 
a | -G. f Ries 
; ee tot Labor. Wher Bee 
Fa rille.t ry rows. cette { oa 
- ¥ . Py ae 
“| | t. Als ndet ae: 
j een 
8 tan laying the [i cl to [ee ee 
ioe Bea. 2 
yaa eer 
ee WLS 1 fPetween the r pie 
eS os 
s sek lial a cae ee OO eeeeeeSC ae 
‘oa I ike 
a ie BEE 
oe t caw at an Beats 
fcc ar tar thre rm rows aes, 
ce | an : eee 
ee Iritlect « 1 necessitate ter 
Sp bee ugar. 
eke e bres i it oie, Sel 
(23 | h cor Be. 
Rao dari. ae 
Bs Carry sticks were Use RaIey 
eae Th tl y sti Naar 
sic Po ae 
ne ' 1 Bes 
bd ‘en : wused interferen Ce ae. 
Pe, sie 
When three ent Bie 
a thod lable aie) 
SA , bi. 
ai aoe a 
pe it t t th ees 
; ee. eata “ E 
os tae, t ae 
ee lee tv was a eicvs et tered when the OLAS 
eee , ot ' yg ea 
Pips 4 ¢ ul . See ees 
Toe Ti Uae 
Be Se ane I} P £ | Sao 
es he lowes ae 
Bee a ay nas 
oes be WAS ta 1 why re 
po. Smee P . , re tis ot mov cia 
as a Peeeh 
28 oe inother perse Not et 
Bis Pr i re important. but ae 
Re head iss ewhat oT aa 
Fae ie . Poe 
at oe t with larver pipe ie 
er) ame ‘ cult with t cr pipe ; 
1 ae - Sar Sey aes Tare 
eae. A prossabality hha ¢ * Gack 
ia op I oe 
Br cae ie grout i | i hs aes, 
Paes” Say y anecet 
i down, and that some spe 
Bab” cares ‘6 pa oe 
Ae. oe pipe as it is coupled Sagar 
eek > ‘ foe 
iio tat eae 
ee ci 
ay 4 pee 
ae eae’ 
ate ee 
Ds 4 FL 
a ie ater phos 
ee mee 
yt Ve t Rane ES ‘ Par! - Po ie i a a ites es 4 i 
= Bia oes eee ES o eel . : eA eS i a 
es Bae Nis «agli = ipa oe 
el ran fa a ay 
ny a of a ad ce 
8 f rt % - e 
" a 2 - toa sxe 
1. — id ¥ ME aes: 
. ‘ ced * 


Hydraulic Capacity Requirements for Control 


of Farm Implements 
By Wayne H. Worthington and J. Waldo Seiple 


Member ASAE 


HE purpose of the recently adopted ASAE-SAE Stand 
ard: “Application of Hydraulic Remote Control to Farm 
Tractors and Trailing Type Farm Implements, is to 
make possible the interchangeable use of any make or model of 
trailing-type farm implement, adapted to hydraulic remote 
control, with the hydraulic system (including a remote cylin 
der) of any make or model of tarm tractor developing max 
imum drawbar pull consistent with the normal operation of 
the implement 

Physical interchangeability of tractors 
along the desired lines results from 


and implements 
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Fig. 3 Ont Way” Plows (Variously designated as disk tillers 
harrow, and Wheatland plows) 
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conditions now included in the present standard, as tollows 


1 That all hydraulic cylinders with working strokes of 


8in and 161n have common mounting, operating, and outline 


dimensions, respectivel 


2 That all drawn implements intended for use with such 
respective cylinders have common mounting, operating, and 
clearance dimensions 


3 That the length of the connecting hoses included with 
the tractor and the position of the cylinder on the implement 
be such as to reduce the necessity for supplemental hose 
lengths or piping and to permit full maneuverability when 
turning and operating over irregular ground 

The fullest measure of functional interchangeability will be 
obtained only by proper matching of tractor drawbar power 
and hydraulic capacity with implement dratt and the hydraulic 
etfort necessary tor control and litting 
Some six years have elapsed since this program of stand 


ardization was initiated. During this time, a Coordinated ettort 
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the results indicate the possibility of 


standard |, which wall attect the desired 


0 Data The values of hydraulic cylinder thrust 
necessary to litt or otherwise control the operation of various 
sizes and types of implements have been determined under 
conditions chosen by respective in pler ent manufacturers 


is representative oft illy severe operating conditions 


be reasonably 


Tests considered as not representative, due to al 


hose under which satistactory performance 1 
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normal conditions, were eliminated 


it all data may be considered on a common 
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nated by the u 


the smallest tractor desi plement manufacturer 


is Suitable for its operation under most favorable conditions 


The drawbar pertormance of all tractors is that established 


thicially at Nebraska The horsepower and drawbar pull 
values recorded are those of test G, operating in the same gear 
ratio as that chosen by the manufacturer for ten-hour test H 
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tractor designated by the implement 
manufacturer as having = sufficient 
power to pull the implement under 
favorable conditions. Also indicated 
are the tractor power ranges applica 
ble to each of the implement-tractor 


5 Plow MANGE a . 
—— + groups shown in Fig.9. The step 
diagram shows the minimum remote 
‘ hydraulic cylinder thrust found nec 
essary for the satisfactory operation 
’ ' 7 + of all implements in each implement- 
tractor group as follows 
’ heath <4 2-plow group 1500 Ib 
ce 3-plow group 6000 Ib 
i-plow group 500 Ib 
«| _ 5-plow group 10000 Ib 


The remote hydraulic cylinder thrust 
values necessary to raise or control 
these same implements while stopped, 
with tools in ground, have been sim- 
larly plotted on Fig. 11. Lifting im- 
plements from their full working 
position while stopped is generally 
| considered an emergency requirement 

For this reason, emergency advantage 

may be taken of the capacity of the 

hydraulic system beyond its rated 
value and below that at the relief 
valve cracking pressure. Assuming 
that rated hydraulic thrust may be 
developed at 80 per cent of the relief valve opening pressure, 
the maximum permissible thrust values become 25 per cent 
greater than rated. Minimum hydraulic cylinder thrust values 
to lift or control the implements in each of the groups when 
stopped, and which should be exerted at pressures not exceed 
ing rehef valve opening pressure, were found to be as follows 


2-plow group 5625 Ib i-plow group 9375 Ib 


4 plow group $00 Ib 


uj S-plow group) 12500 Ib 


In Fiz. 11, the step diagran 
ception 
muininiun 


shows that, with a single ex 
all of the implements reported could be lifted with 
1 cylinder thrust values shown. Since some manufac 
turers choose to establish the rating of their hydraulic system 
at less than 80 per cent of the rehef valve opening pressure, it 
iS Suggested that a rating on the basis of 80 per cent of relief 
valve pressure is as high as may be tound desirable 

As a basis of Comparison, Fig. 12 shows the thrust of the 
8-in stroke cylinders included as a part of the hydraulic sys 
tems of current wheel-type farm tractors 
been computed from published dimensional and pressure data 
supplied by the tractor inutacturers, average 
fluid trictional losses echanical ethicrencies experimentally 


These values have 


considering 
and t 


determined 
CONCLUSIONS 


1 All ot the wheel-type tractors studied were found to tall 


within well-detined groups on the (Continued on page 278) 
= —— 
HYDRAULIC CYLINDER THRUST | 
AT MANUFACTURERS RATED PRESSURE b-—+ -4+—+ 
RRENT FARM TRACTORS 
10006 : ae | 
“a IMPLEMENT REQUIREMENT CURVE: ae 
r HOWN IN FIGURE X 
e @ . ‘ ‘ + ‘ ‘ a + + 
2 P 
3 t is 
x iy tot 
’ 
J om 
« a ee | At ‘i SS ee 
w i. 
re tlt er | z 
z a T t Tt > on on 
je 
#* 14000 ——4—4.. |__ 1 a 9 | | SS SR ak | eee 
rf) af a 
=" 
7) + + + + on Pa on oe Oo + + + + 
J x 4 er 
a 2000 + »“+ + + ert ‘ + +--—+4+—+4 
rt : © ae 
> trF it — th } i $4 _4_J 
1 4 — 
a lll i i i i 4 i i ae a ae 
) 5 10 iS x 25 30 35 40 “5 » 


OPERATING MAXIMUM DRAWBAR HORSEPOWER 


wr — ane 
ie fin |e. a i saa - fees 
aah ae wat a. eg 
vo ee 7 sh aE ee 
Sorin ed %. oe pee ——s is f : 5 
bad ‘se aaah. on q . 5 ¥ ; 
Paar Barca SA ee oe 3. 
ices oo a 
a am = 
— a eee: 
ts: a 5 a a 
a ae. 
ee) Se 
_ ele P eae 1 
1am AGICULTURA iis Es dire 
ether el | P, ia 5 
ie sell eee 
Age Re ee 
> a a eh is 
* ee + . ee ted 
aan oS See 
Pry ati — re oa 
Raid: ee 
ae a bes s ret 
Rega Bits ele 
ani ted oe 
ina eee mF EL0 eave Sime! 
ole } aa 
de eit 
‘epi — Scammers te 
Bets: eee 
i eae ery te 
ES Pee i <i bee 
Bel hibit ‘wl Sehoe a 
sere “ ee 
ae * WO. 080A Ow a | eae 
ies en — + OSs Foe < , 
ea ySe HARROW Sa 2 =i 
mera 2 Ose “aneow 08 ‘ or aaphe< 
era % Se wammow OFFSET $ eee 
Ye * ose © t - ey ect 
es @ “ont war se je /) Fee 
ee . USTER Cortrwatoe Sance Beh ee st 
SJ aaee ms i ‘ . : + ee 
ae z — peso stints 6, Sane Sacea] 
ne a oe ae ee 
ei el ‘ le eye 
Se | a -+| : i a+ | ees 
Oe ay = | . “ . “spate 
ies ae j 3) Se 
eet EI 2 n | ae. 
Ae yee i alee 
Sa + ’ "i A Ae 
nage, 2 PLOW MANGE a m “ a Pgs 
eo I : acy 
ay ey 4000; «ae 
Pe ae 
ah, Pala ee 
Ne gg 3000+ hee 
a 2 aaa 
st ; — ey, 
eae 20K Lan Se 
ar ee a 
aa ae 
Bh: ae et 
fe! A aad 
hee = fe ee 
Th 4 - Sear 
oad : eae 
aa as 3 
Trad 5 
sok z Me 
= Piast 
ee Cebior 
a ereae 
As eee 
i okie 
ah s ek S 
fe oo ae 
3 Draw ees 
— pe ye 
ina <caeioet 
ia Lrawt pier 
oo { Ba Py a 
: , fe; 
a. ee silavee ea Be: 
= ee eae 
wk Deas eer 
er Roe YG 
ces . FR, Bae 
aa t Ee ag 
ees b plows ee 
Sel Bet. ieee 
a | Sak 
ee Draw Mies. 
pn eS 
- Cee 
nie (Somgor 
- i See 
ee aR, 
eee l “ Sa. 
se, ty Ney 
“aad =e pie 
mi Ce 
aa t inne 
a ' iaege 
et i it 25a 
ce re. 
apie, i si: 
ey ES 
De rust t Says 
ae ona 
ee fan 
Aang BR 1 ‘ epi 
ae alse : eee 
foe Raw 
ete rier, es 
See: cae 
ets. ae 
ae \ eee 
7 ag . Ba Gf 
: i 
Pek 
A. oa ee 
ee we 
bie oe 
Pes Beane 
= MEEK eh 
Be Sone tes: 
a sea are: 
Bene ope eae 
Tass ee 
oe, BE: 25: 
By ee 2 has 
fs . eer 
Pee oe ane 
ae , cee 
Bets : Teen 
Sees: Draw ee 
ee were. 
Bees ee Piste es 
Po oe - hues 
age Draw nee 
es pe 
Jae eee 
ee 4 , aes 
eae | Draws See: 
oo | mae 
Be eee tian 
a oe vetee 
eee Draw a Fad 
ees \ ian 
ae. 7 . es 
es. é Fig. 12 pes 
oe, Par 5 
ve mers Se 
oe" ay 
‘Beg ie 
i. - + 
5 oo PAC 
eed ia 
Boe wa 
ean & ae 
Be aie Somes 
eee and mea 
ia ae eae 
Es ae a. 
he _ 
oe ' Sa | See ee 
bi iene canner’ ree Sey eee 
. are) ee + t tee ose 
‘ * : ~ a OR eae 
~ _ : : ot pt 
: ee = x ry a, co a 
Pa ( it ie re: 
+ Fahl = 


AGRICULTURAL ENGINEERING for May 195 


Relating Basic Resources in Irrigation Research 
By George D. Clyde 


Member ASAE 


RRIGATION agriculture may be divided into two major 


aspects: (a) agronomic and (b) water management. Op 
timum water management and agronomic practices require 
a consideration of the basic elements of soil, water and plants 


In establishing water-management practices, soil and water 


are of mayor in portance, while agronomic practices are Bov 
erned largely by soil and plant requirements 


teronomic Aspects. The agronomic aspects deal primarily 


with the soil as a plant food source, soil-air-morsture relations 
fertilizers, salinity, tillage practices, crops, rotations and man 
agement and their etfect on plant response and crop production 

Water-Management A 


pe 
pects involve water and Soil 


‘ The water-management as 
Irrigation agriculture requires the 
artificial application of water to fill or replenish the soil-storage 
reservoir, The water supply and its physical control 1s of 
major importance in any irmgation development. Design of 
the irrigation distribution system is dependent upon the sea 


sonal and maxin nonthly irrigation water requirements ot 


crops to be grown. The farmer's water-management practice 
should be 1 by the net irrigation water requirements of 


the crop 


The most dithcult problem in water management relates to 


the method of water application to be used. The objective of 


‘ 
an irrigation is to distribute the water uniformly over the 


field so as to fill the soil-storage reservoir and have a minimun 


surface runotf, deep percolation, minimum erosion and a 


maximum efticrency in use of water and labor 
Soil pore space 1s the reservoir, An application of inna 


tion water should fill this reservoir. The water must enter the 


soil through the boundary layer which is usually the soil sur 
face. After it gets into the soil, it must move through the 
interstices between the soil particles until the pore space 1s 
filled. The movement through the gate or the soil surface ts 
called infiltration, and the movement through the successive 
layers of soil 1s called permeability 


if 

Prior to the establishment of an irrigation or water 
management practice, the soil to be irrigated should be char 
acterized with respect to the movement of water into and 
through it. The principal factors to be evaluated are bulk 
density, wilting point, field capacity, infiltration rate, and 
permeability at the different soil horizons. After establishing 
for a given field the initial and tinal intake rate, the perme 
ability and the storage capacity, the method of application 
most suitable to the crop, the topography, the water supply 
and the soil can be determined 

There are two principal methods of applying water: sur 
face and sprinkler. In the first case, whether it be by furrow, 
border or basin, the infiltration rate or the permeability, which 
ever controls, will influence the size of stream, the length of 
run, the length of the border or the area of the basin. The 
slope will also influence the size of the stream and the length 
of run 


a 


For each set of conditions there is an optimum length of 
run for a given size of stream, slope and permeability. If the 
size of the stream is fixed by the erodibility of the soil, the 
proper length of run can be determined. Good water manage- 
ment requires an evaluation of these factors for every different 
site condition, and the selection of a method of application 
which will be most efficent in water and labor and least 
costly in terms of soil erosion 


This paper was presented at the annual meeting of the American 
Society otf Agricultural Engineers at Houston, Tex., June, 1951, as 


ot the Soil and Water Divisior 


a 


uthor Grorce D. Crype, chief, division of irrigation and 
nservation, Soil Conservation Service, US. Department of Agri 


Dramage Irrigated I 
desirable to apply to an unm 


It is neither possible nor 
gated soil only suthcient water to 
meet the plant requirements. A small amount of water must 
move downward to avoid the formation of limiting layers by 
deposition of to maintain a proper salt balance in the soil 


MOST IRRIGATION APPLICATIONS ARE FXCESSIVI 


These excess 
applications, together with seepage trom canals and natural 


Most ifngation applications are excessive 


channels, cause some waterlogging or salt accumulation in 
most irrigated areas. Artiticral drainage becomes necessary to 


correct this situation. Removal of excess water from the soil 


involves many of the same factors that are in portant when 
adding water to the soil. For example, before a drainage 
system can be designed the source and amount of water to be 
intercepted or removed must be determined. The soil profile 
must be characterized to establish the rate at which water will 
move through it. The tinal position and permissible fluctua 
tron of the water table must be tixed and the leaching neces 
sary to mau yer salt balance established. With 
these facts known, a drainage syster 


cept or ret 


tain a pr 
can be designed to inter 
ve the excess water and or salt 


It has been said that “an agriculture based upon inmgation 


cannot endure This is a challenge to man. There are numer 
ous ¢xamy les of civilizations dependent upon infigation apr 


culture that have endured 


ince the beginning of time. There 
are others that have decayed because of the misuse of their 
soil and water resources 


Teamuork im Conservation. Irrigation agriculture can en 
dure, but it will require wise use and the complete conserva 
tion of two of the basic resources, soil and water. It requires 
teamwork in research, education and action 

Research may be detined as tinding tacts and putting them 
to use. The objective in irrigation agriculture 1s: to rsolate all 
the causal factors, evaluate them, combine them, and from 
them establish information and methods of use which will 
make possible a permanent and profitable agriculture 

Prior to World War Hl, screntitic Knowledge developed 
largely as a result of individual efttort. The atomic bomb, 
aureomycin, rockets and supersonic aircraft required both pure 
and applied research and teamwork. These, along with many 
other developments during the past 10 years, have demon 
strated that greater progress can be made by welding individ 
ual etforts into team etfort. So it 1s in irrigation agriculture 

In the past, too frequently, the researchers have conducted 
independent research in soils, water, and plants. Little or no 
attempt was made to relate these basic resources. As a result, 
erroneous conclusions were often drawn or long delays re- 
sulted before the pieces could be welded together for a solu 
tion. Today the U.S. Department of Agriculture and the state 
agricultural experiment. stations, in close cooperation, have 
developed the team approach to the problems of irrigation 
agriculture. It works like this: The problem originates on the 
land. It may be on presently irrigated land or on land pro 
posed for irrigation. The problem is studied by (a) local 
groups, (b) action agencies (such as the U.S. Bureau of 
Reclamation and the operations division of the U.S. Soil Con 
servation Service), (c) educational agencies (agricultural ex 
tension services), (d) research agencies (state agricultural 
experiment stations, Soil Conservation Service-Research, and 
the U.S. Bureau of Plant Industry, Soils, and Agricultural 
Engineering). After the problem has been set forth and a 
plan of attack developed, a group of research technicians quali 
fied in their respective fields is assigned to conduct the re 
search work. The research includes both basic and applied 
studies, and as results are obtained, they are picked up by 
educational agencies for dissemination to the public, and by 
the action agencies for reduction to practice under site condi 
tions involved 
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entering the third year of a S-year rota 
ally the interdependency of the three 
three phases are entered on IBM 
ark sensing system 


the r On these cards are re 


corded both the soil moisture and irrigation data. Each day 
the cards are turned in to the IBM laboratory and the data 
ie § anized and analyzed and made available for use the 
foll orning. Based on this data, the plots needing iri 


needed to 
capacity calculated. This in 
formation is passed on to the irrgator and he makes the 
water application for the day. He records the am« rate 
and time of application on the card for analysis later the same 
fay. These current reports on application serve as checks on 
vomsture deters increase the etticency of 
the project. The current data on moisture and water applica 
tions are related to the growth and condition of the crops 


the amount of 


1¢ up to tield 


determined and water 


unt, 


‘ 


inations and greatly 


Some other areas where cooperative work between SCS, 
BPISAE and state agricultural experiment stations is under 
way are: Redteld, S. D.; Ontano, Ore.; Grand 
Colo.; Gunnison, Colo., and Laramie, Wyo 


St MMARY 


Junction, 


Irrigation is a means to an end. Water, soil and plants are 
To completely develop and utilize these 
a permanent and profitable basis requires the 
joint etforts of the research, educational and action agencies 
Joint planning, teamwork in research and full support of the 

will guarantee full efficient the 
presently developed resources and the ultimate full develop 
ment and ethcrent the new 


the West 


the basi 


res 


resources 


surces on 


action) agences and use of 


use of undeveloped resources of 


Hydraulic Capacity Requirements for 
Control of Farm Implements 


Continued trom Pare 


basis of ‘plow ratings’, Le. number ot moldboards which 
may be pulled under average severe working conditions 


) 


2 The minimum tractor drawbar power required per bot 


t to § 


tom shows a close correlation throughout the entire 2 
plow range 

3 The ever-existing tendency toward more available power 
at the drawbar ts being reflected in the newer tractors as 
higher working speeds, with an increasing power to-weight 
rato. In a given “rating” group, this may be expected to 
influence the maximum tractor power per bottom more than 
ther 

1 The cylinder thrust necessary for 
litting or controlling the various implements of each group 
(considered as plow bottom dratt equivalents) patterns with 
the minimum tractor drawbar power required to operate the 
san 


inimium 


maximum hydraulic 


e implements under favorable conditions. This is true 


whether traveling or stopped 

This information and data are presented in the hope that 
an acceptable standard may be developed, relating the drawbar 
performance of any tractor with the thrust of the remote 
cylinder included as a part of its hydraulic system. It would 
appear that the greatest usefulness of such a standard will 
result only as it becomes possible to detine the maximum per 
nussible cylinder thrust allowable for the lifting or control of 
any implement with respect to a known power requirement 
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Numerical Analysis of Flow Through Aquiters 
Toward Wells 


By James N. Luthin and V. H. Scott 


HE flow of water toward wells has long been a subject 
of extensive investigation from both a theoretical as well 
as a practical point of view. Many flow theories have 
been developed using certain approximations. In general, the 
ption is made that the flow at any point is proportional 
to the slope of the water table at that point. This assumption 


(called the Dupuit-Forchheimer assumption) results in equa 


tions which give approximate values for the flow into the 


asst 


wells, but give inaccurate pictures of the flow conditions in the 


aquifers which conduct the water. Muskat (4)* has discussed 
1 


ns of the Dupuit-Forchhermer assumption at some 


it will not be necessary to elaborate on his discussion 

While a computation of the flow as given by the Dupuit 
Forchheimer condition 1s certainly desirable, it is essential tor 
an understanding of the problem to have a clear physical pic 
ture of the flow pattern, 1e., the paths of flow or flow lines and 
the distribution of hydraulic head around the well 
paper a numerical method of obtaining this physical picture is 


presented and used to examine four cases typical of tield 
ce 


n this 


t 
mndition 


2n 2n 
4 
ge + ! + it = 1@] l 
dr? ' dz 
‘ —— p 
where & hydraulic head, 1.e., the height above a reterence 


ater will rise in a pipe or piezometer, 7 


the z axis vertical distance along 
he flow lines and isopiestic lines (lines ot 
id) tor a specitied well probler The angle 


cylindrical symmetry 


ton are 
ha gs ensions with 
but are for prot 
ge et perme 
re complicated problems it 1s necessary to resort to other 
eans of solvi laces equation. The authors used the 
tl lotr er athematical analysts 
Numerical analysis possesses the advantage of relative 
ae , 


ithematical training 1s required to solve 


a prot has once been outlined. It possesses the 
isady ot being tedious and time-consuming. Machine 
techniques suc as IBM p nch cards can be used but are costly 


not generally available to workers in the field 


ition of ditterential equations by nu 
ertcal methods ts as old as Newton 


it its only in recent 
years that several new variations of the old methods have 

€ and scope of their application. Basically 
all of the methods are similar. The region under consideration 
is covered with a grid or network of points. Known values of 


hydraulic head are placed on boundary p 1 arbitrary 

I lues of hydraulic head are assigned t terior points 

I; ent formulas are then used to get better values at 
i I prese A meeting I fic € S 


ASSOCIATE 


the interwr 


MeMb&e 


pou 


its 


application of the in 


change ot the values a 


considered s 


tion of the 


the exp 


region unde 
cated such 


Surface of t 


is lesired a 


head or of 
lying on tl 


assur pti 
rated sect 
The surtace 


surface on 


net-spact 


M 


the Net 


Rk ASAE 


The procedure is repeated until turther 


rover 


ent formula results in no further 


| 
t the network points. The problem ts then 


large increase in the amo 


PrHo 


A scale drawing is first 


ed for the particular net spacing used Reduc 


erval results in greater accuracy at 


nt of labor required 


DS OF ANALYSIS 


ade of the 


r consideration. All important features are ind 


as the well, in 


he w 


S a Solutior 


its fi 


ot 


ater 


table 
} 


ibdiv 


permeable layers, the aquiter, the 


{ lavers of various permeability 
ded into untform squares of large 


it first for speed and 4s later sub 


It the distribution of hydra 
the problen . values of 


rst derivative must be assigned to grid points 


h th 


whic 


At point P, 


derivative 1 


go 
or 


S apy 


l= 
Ps 


roximatel 


bo- De 


h 


region. In the study of an tdeal 


omary to make certain convenient 
1 


raulic head over the perfo 
is unto 


equal to zere 


ible is regarded as a prezometric 


vdraulic head is constant and 1s as 


of 1,000 of multiples thereot. Where 


signed an arbitrary value | 
the water table is sloping, the hydraulic head at any point on 
its surface ts taken to be equal to the vertical distance of the 
| itotre the reterence p! ne In the case i irtesian 
iquiter which is ¢ ed between impermeal layers, it 1s 
necessary to limut the rad extent of the proble An at 
trary vertical tsoprest iit isdrawns if a distance sufhicient 
from the well for the tlow t € truly cylindrical. In st 
‘cases a dist equal to twice the thickness of the aquiter 1s 
suthcient to insure a cylindric liste tion of hydraulic head 
No flow cCCUrs across impermea lavers or the center line 
of the we I} nee ul der itive f the } t he 
i these | s equal to zer 
pr € Values at inte r 
Isic IPT ent tor | 
nner ! er a sma 
1 Fig. 1. Arbitrary values 
il s points of the net 
fer pomts 4, and 
le head of &). bs. & Oy 
of the hyd ic head ts 


went pomts 
Laplace s equation apy 
first determined for the 


rox 


omt P, lying halfway between 


pproximately 


; j 
lying halfway between points e¢ and d. the first 


ee 
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At point ¢ the first derivative is approximately Taking +, the net interval, equal to one and the radial distance 
0 siti ot e from the z axis equal to R+, then after some rearranging, 
$¢| = 6 the following 1s obtained 
r 


do 1/8R {2dr t+ 2h3 + (2R 1) ds 
(2R + 1) d2] [5] 
i @ ! a= 2?) 
3 sf | ka oe $s * which ts the basic improvement formula 
4 Points on Axis. Where points lie on the z axis, the 
l/r & ed/er term in equation [1] causes some difficulty since 
r 0. This dithculty ts overcome by computing the 1/1 » 
0/er term at a point lying one-half of a net interval off of 


> 


-| rT? _— the axis. Referring to Fig. 2 at a point halfway between 4 and « 
P. 


[age] 


The second derivative is the rate of change of the first deriva 
ive. At pomt e the second derivative in the r direction 1s 
proximately 


BY 36 | ao 
1 [%&i= _ to—6| (3) a 
h h h ion 
The symmetrical distribution of hydraulic head around the 
z axis enables us to compute the [@%¢4/er?}] e term. At a 
distance + to the left of point e¢ hes another point having the 
same hydraulic head as point 4. Equation [1] becomes 


At point Py lying halfway between a and e the first derivative 
in the z direction 1s approximately 


T a 4 - bo 1/6 {gi + bs + 4hz)} {6} 
ez Pp, nh 


5 Points on an Impermeable Boundary. An impermeable 


Similarly at point P,. the tirst derivative in the 2 direction 1s boundary is a line of symmetry as well as a flow line. Refer 
ring to Fig. 3, the following equation can be derived for the 
29 | = Po-O» hydraulic head at point « 
Oz Ps h : 
do 1/8R [43 + (2R — 1) dg + (2R + 1) 2] {7} 
ind the second derivative in the 2 direction evaluated at point « 
6 Po yn an Interface Betueen Layers Having Different : 
*¢ | a 28] i } Permea A special form of Laplace's equation 1s required | 
r) e nh | dz JP az IPs for points lying on an interface between layers having different 


permeability and is as follows 


r) {x 30 1, a. 2 oo : 
a — b+ —K — + — {x <=} 2 O [8] 
or or t r 02 oz sa 
‘ tituting [2 4}, and {4} in Laplace's equation {1 j 
where K Fes It point ¢ in Fig. 4 lies on the interface 
4] +t ” 36 | hetween two layers of permeability A: and Ku, then the per- , 
on? je cr Of Je 02 he meability between points a and ¢ will be Ky and between ¢ and , 
c, K Between points 4 and d. the permeability will approx- 


O+ D520, 
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The derivation of the improvement formula is similar to 
that of equation [5}. The result is 


be 4RKO. + RKP, + (2R+1) (Kit KOs + (2R—1) (Kr + Ku)Do 
BR(K, + Kg) 


Unequal Net Spacis It is sometimes convenient or 
necessary to use a rectangular net having unequal net spacing 
as in Fig. 5. The procedures used to derive the basic improve 


ment formula {5} can be modified to give the formula 


! RO, , RP, R l 
ee — + 
Bo | q, a . Qs Gat Gs 4 


: a x a.) 04] 


8 Axis Point, Unequal Spacing in ry Direction. Reterring 
to Fig. 6, the tollowing equation ts derived 


q 0, + q 6, +302 
= 
(3+ 2q) 


9 Iterative Procedure for Obtaining Solution. Although 
faster methods have been devised, the iterative procedure 1s 
the easiest to use by the untrained operator. The calculator 
proceeds from point to point on the net in a systematic order 
applying the improvement formula at each point to calculate 
a new improved value. The net is traversed repeatedly until 
further traverses give no change. The problem is then con 
sidered solved for the net spacing used 


As an example of the iterative procedure, consider Fig 

a very coarse net for the case of a gravity well with a flat 
water table. Points a, 6, and ¢ are boundary points on the 
water table and are assigned an arbitrary value of 1,000 for 
the hydraulic head. Since the water table remains static in a 
steady state, these values will remain constant. Points @ and 
g are boundary points on the pertorated section of the well 
casing and are assigned an arbitrary value of zero for the 
hydraulic head. The water level in the well is assumed to 
remain static so the hydraulic head on the pertorated surface 
will not change. Points e¢, f, 4, and ¢ are interior points at 
which values of the hydraulic head are desired. A guess or 
estimate 1s made for the hydraulic head at these points. This 
initial guess (the top number in the column of numbers to the 
lower left of the point) must be improved to arrive at a better 
value. Equation {5} ts used to find 

an improved value at ¢ of &, 


281 


Point 4 also hes on an impermeable boundary, so 


dn Ly [4 (700) 4 (700) 1(0)} 612 


and }, 1/16 [8 (775) + 8 (612)} O94 
Returning to point ¢ and computing a second improved value 


oe = Val (2) (1000) 4+ 2 (612) + 3(775) + 1(0)}] = 094 


The net is repeatedly traversed in this manner until the 
change in the value of hydraulic head at any pornt ts less than 
one-half of one unit. The problem is then considered solved 
for the net spacing used. The accuracy depends on the num 
ber of significant figures used. No simple relationship exists 
between the accuracy of the tinal answer and the number of 
significant figures. It 1s advisable to use at least one more 
significant figure in the calculations than 1s desired in the tinal 
result 

10 Other Procedures 
which he calls the 


Southwell (7) uses a procedure 
“relaxation method’, a term sometimes 
applied to all numerical methods of solving differential equa 
tions. Residuals are computed at each point by a rearrange 
ment of the improvement formulas. Equation [5} yields 


Residual VER {2Rgy, 


1) da! on 


4.-+-(2R 


1) bot 


As 1s evident from the above equation, a change in hydraulic 
head at any point will atfect the residual at the four neigh 
boring points as well as at the point in question. The operator 
works in areas of large residuals and reduces them by chang 
ing the values of hydraulic head. The procedure allows for 
flexibility and initiative on the part of the operator and a 
little practice soon discloses short-cut methods such as line and 
block relaxation that speed up the convergence of the problem 
Southwell (7) discusses these short-cut methods in detail 
Another method of analysis attributed to Shortley et al (5) 
uses the ditterence between successive iterations. These ditter 
ences are usually smaller than the values themselves, and 
Shortley devises special techniques for handling then 


NUMERICAL RESULTS 
Four well problems of interest are solved here 
tions are in the form of plots of tsopiestic or equal hydraulic 
head lines. Flow lines are indicated on two of the plots and 
are drawn in orthogonally to the rsoprestic lines 


The solu 


Case l. Gravity Well in Uniform Strata. The problem was 
solved using Southwell’s relaxation technique, and Fig. 8 
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Shows the isopiestic lines or lines of equal hydraulic head sur 


rounding the well at the instant pumping Starts The pattern hal 

shown here is independent of the water level in the well as woe eee Sere oe eee eee 
ng as this water level is above the perforated portion of the a | : | 

ca An coxa iat fiyure shows that most of the - : Ps a | 

water comes from within 100 ft of the well at the instant oo r 

pumping starts The water table will decline most rapidly ‘ 

near the well as has been shown by other workers$ such as 4 | 


Another teature of Fig. 8 1s that, as might be expected, the : aa rae ar tee 
: , : 
vreatest drop in hydraulic head 1s adjacent to the perforated 
section of the well. Since most of the fall in hydraulic head 
1 Fig A partially 5 x we 1 f la fer 
KCurs in this region, its permeability would have a great 


prerces two separate aquifers, the top aquiter being at lower 
Case Ul. Gravity Well That Prevces a Gravel Stratum. The 


hydraulic head than the lower aquifer. Both aquifers have 
forated only through the more permeable gravel 


the same permeability and are separated by a layer of material 


ich is 100 times as perme e as the material 


having permeability equal to 1/100 that of the aquifers. The 


The solutior represented by Fig. 9, 1s valid) on 
gabe’. hag ” well 1s perforated only through the more permeable aquifers 


tunt pumping starts. The sole source of water in this case 
; An examination of the refraction angles of the tsopiestic 


is the region indicated in the draw 
lines at the interface between the layers of different perme 


br the slope ot the tsoprestic lines we conclude that the 
; ability indicates that the central region of lower permeability 
acts essentially as though it were impermeable. A similar 


relationship was observed by Luthin and Gaskell (2) for the 


iter thows almost vertically down to the pravel aquiter (the 
ter travel s sed for convenience; any two n atertals 


ahose pe eabilitves ditt by 3g ctor o 00 would serve as 
: ancl b FaKtOt OF 8 lilies case of tile drainage of layered soils. 
vell It then travels laterally in the gravel to the well. Be : : 
: , Since the central portion is essentially impermeable, the 
tuse of the relative tlatness of the 95 tsopiestic line we sur : 
distribution of hydraulic head in each aquifer ts a logarithmic 


ve that the cone otf depression would be flatter than it 


revious case of a gravity well in material of 


tunction of the radial distance from the well 


SUMMARY 
‘ it 1 Partially Penetratiy Well in a Confined The methods of numerical analysis are used to obtain 
in Aquifer. This case has been studied analytically ina steady state solutions of Laplace's equation in cylindrical 
iper by Muskat (4) and represents a condition frequently coordinates. Formulas are developed for problems having 
tered in the held. The solution is presented in Fig. 10 complicated geometry, variable permeability and various 
This problem was orginally solved with the 100 tsopiestic boundary conditions. The flow of water through aquifers into 
7 cated Ott away trom the center line of the well. This wells is analyzed tor four Cases ot practical interest. Two of 
that at a distance trom the well equal t the cases examined are for gravity wells and two are for 

vice the thickness of the aquiter, the isopiestic lines were irtesian wells 


It thance of the location of the 100 tsoprestic line 1s part t t we clectr m 2 33 i 4 
the hydraulic head ts a logarithmic tunc + Muskat, M- The flow of homogenes fluids through por 
. 3 ! . The radial extent of the aquiter is not » McGraw-Hill Book ¢ ‘ 
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Simplified Procedure for the Measurement and Computation 


of Soil Permeability Below the Water Table 
By H. P. Johnson, R. K. Frevert, and D. D. Evans 


Assoc. MemBer ASAE 


ECENT research in the field of drainage has placed a 
considerable emphasis on methods of determining per 
meability. Laboratory methods have not been satis 

factory because of the effects of moisture variation, air, and 
bacterial action as well as the difficulty of obtaining undis- 
turbed samples. However, practical field methods have been 
developed which it 1s hoped will aid in securing better data for 
the design of drainage systems. These field methods have 
several distinct advantages over laboratory methods. The 
“sample” is larger and the soil is not disturbed except for 
possibly some puddling caused by augering instruments. The 
fluid used is soil water and not tap or distilled water. 

Field measurements of permeability may be made by the 
auger-hole method which utilizes a relatively large ‘sample 
volume and provides a composite permeability coefficient for 
the portion of the hole below the water table. With this 
method, very little time is required to prepare holes for read 
ings. One disadvantage of this method ts that if several strata 
are encountered the effect of one may dominate. 

Another method involving the use of a piezometer tube 
makes possible the determination of permeability at greater 
depths below the water table. The permeability of any soil 
stratum greater than a foot in thickness may be measured 
using this procedure. 

Both of these methods accent the horizontal permeability, 
which may differ from the vertical permeability, and require 
the presence of a water table. The position of the water table 
must be considered in selecting positions for permeability tests 
with either the auger-hole or piezometer-tube method. In 
subsurface drained land, the most suitable accessible positions 


are those along a line midway between the tile lines where the 
water table is highest 


This paper was prepared expressly for AGRICULTURAL ENGINEERING 
and is a contribution of the ASAE Subcommittee on Depth and Spacing 
of Tile Drains. It has been approved for publication as Journal Paper 


No. J-2048 of the lowa Agricultural Experiment Station, Projects 1004 
and 998 


The authors: HP. JoHNSON and R. K. FREVERT, respectively, re 
search associate and professor of agricultural engineering, and D D 
EVANS, research associate in agronomy (soils), lowa State College ( Ames} 
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Fig 1 Diagram of method followed in permeability determination by 
use of the piezometer tube 


Member ASAE 


The following descriptions of these two methods of perme 
ability determination are essentially those given by Luthin and 
Kirkham (5)* and Van Bavel and Kirkham (7) in 1949 
These methods were developments of work reported by Frevert 
and Kirkham (2) in 1948 and the original theory proposed by 
Kirkham (3) in 1945. Further discussion of the relative merits 
of the two methods may be found in work reported by Reeve 


and Kirkham (6) 


THE PIFZOMETER METHOD 


Procedure. A hole 115/16in in diameter 1s bored to a 
depth of 6in after trash and surface sod have been removed 
from the location chosen for a measurement. A sharpened 
section of 2-in (inside diameter) thin-walled electrical conduit 
is driven axially into the hole to a depth of Sin using light 
blows from a maul. To prevent damage to the top of the 
tube it is desirable to use a driving head. The 1 15/16-in soul 
auger is then inserted into the tube and the soil is removed to 
a depth Gin below the bottom of the tube. The tube is again 
driven Sin deeper. This procedure is continued until the tube 
point is at the depth desired for measurement. A cavity, 410 
in length and 115/16 1n in diameter, is then carefully augered 
below the bottom end of the tube. A stop may be attached to 
the auger shaft to make contact with the top of the tube when 
the cavity 1s drilled to proper depth 

The water seeping into the cavity is then pumped out two 
or three times to remove the effect of puddled soil on the 
cavity walls. To facilitate this, a hose attached to a small 
pitcher pump ts inserted to the tube bottom. Reproducibility 
of results from an individual hole indicates that puddling et 
fects have been minimized 

Soil water is then allowed to rise in the tube. The equilib 
rium water level is determined. In highly permeable soils as 
little as a few seconds may be required for the water table to 
reach equilibrium; in tight clay soils a longer time is required 
The necessary data are obtained in the following manner 
(Refer to Fig. 1.) After the water level in the tube has reached 
equilibrium, the measuring apparatust (4) 1s placed on top of 
the tube and the probe is lowered until the water level is 
reached as indicated by a sudden deflection of the milliam 
meter. This position is recorded as depth to the water table 
from top of pipe, L,. The measuring apparatus is then re 
moved, most of the water pumped from the hole, and the 
measuring device replaced. The probe is lowered into the tube 
until it touches the water surface. This position, 4,, 1s recorded 
along with ¢,, the time at which the probe touched the sur 
face. This initial time would be zero if a stop watch 1s used 
The probe is then raised. The distance the probe ts raised may 
vary but at least 0.1 ft is recommended even in tight clay. The 
water is allowed to rise in the tube until the milliammeter 1s 
deflected. The time, ¢,, is then recorded along with the second 
probe position, 4,. At least three increments of rise and time 
should be taken in each tube at each position. 

After the readings are taken the tubes may be removed 
with a modified Veihmeyer soil tube jack. This jack is manu 


factured by the Robert McNavin Machine Works, 1431 Second 
St., Sacramento, Calif. 


*Numbers in parentheses refer to the appended references 


tThis type of measuring apparatus consists of a platform and pipe 
housing placed on a piezometer tube or probe stand through which a 
flexible insulated electrical conductor with exposed end 1s lowered to 
make contact with the water surface. The platform supports a fishing 
reel on which the conductor is wound, a battery, resistors and a milliam 
meter. The circuit is arranged to deflect the milliammeter when the 
exposed end of the conductor touches the water surface 
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‘ AGRICULTURAL ENGINEERING for May 1952 
Conversion of Observed Data to Permeability. The expres 100 
sion for the permeability from data obtained by the prezometer 
ethod may be written as follows 30 
aR n (ih I / 1 
k (1) 
{is 
where RK side radius of tube (inches) 
j natural logarithe j 
, 1 a factor in inches which is a function of the ' 
yeometry of the flow system into the cavity below - 
the tube xz t 
« 4 
/ listance fr top of pipe to water table (feet) i] * 
; i 
; fistance (feet) tr top of pipe to water at time o : 
1 ¥ 7 
(seconds =z , 
3° 
/ listance (feet) trom top of pipe to water at time = 
, a 
(see nas =x 
A permeability in inches per sec md 
I ' ‘ is gas © same units are used.) 
! } 1 
i If the size of the cavity and piezometer tube used are the 
; same as those recommended R? and A in equation [1] 
: ay be « bined as a constant. The 4 factor for a cavity 41n 
| long and 11S loin ain diameter is 17 in, at 5, the distance from 00s a i a T 
] the bert of the cavity to a possible impermeable layer, and +—t—-+-+ t + 
| t rof pit le th ' WI . " 
| the length of pipe below the water table are greater than 8 in L IMITATIONS 
i An error of less than 8 per cent is introduced if the length CAVITY 4 INCHES LONG 4 » 
: 
! of pipe below the water table 1s equal to or greater than U PIEZOMETER 2 INCHES IN DIAM, | 
| | 
ind 1s equal to or greater than l, W oa | t 
Since these limiting conditions are seldom encountered, it ' 40 6060100 10000 
: t,- 1%, SECONDS 
is assumed in this presentation that the 4 factor is constant 
Ss » bh ' r mento . ' hilye 
‘ The original article may be referred to for other cases. By Fig 2) Graph tor solution for coefhcient of permeability 
combining R® and 4 and converting seconds to hours, we get 
After solving for the ratio of (A, — L)/(hy ~— L), select a 
625 tin L,)/(b, Ey} line on the graph which most nearly represents the ratio. This 
k 2} line will probably have to be selected by interpolation. Then 
using the result of tf, — 4, 17 sec, move upward from the 
abscissa (time) until the ratio line is intercepted. By moving 
} nit ‘ ny D Oo "hee ) , . . / 
the units tor A being in incl eet Si hour. Fig. 2 1s a graphic to the ordinate (K) from the point of interception, the perme- 
presentation of equation } and may be used to solve for the ability may be read directly as 22 iph 
coett nt © ? ili -) . . 
ethoent of permeability For quick calculations in the field of the permeability by 
The following exan ple may be used as a guide in the use the plezometer method, an approximate equation can be de- 
of the graph 
50 
Ass el 1.25 ft, / 3.22 ft, / 39 ft, ¢ 0 sec 
i see 
; 1 2 »? | 25 
Then 1.73 45 
} 1 » a 125 
yp PROBE REFERENCE LEVEL 
40 
rh ——PROBE STAND 
SOIL SURFACE 
SJ iv £ - 
acters IE ica alaaciaretacts w 
TATE : 
AUGER HOLE = L Oo 
RADIUS «+ R { z 
4 + - 
| 4 
| re) 
| i < 
le ~ e 
4 | | - 
| | 
| 
i a 
| | Y 
a! 
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° 
RATIO OF HOLE RADIUS, R, TO DEPTH OF 
Fie §& Diagram of method tollowed permeability determination by HOLE BELOW WATER TABLE, a 
the auger hole meth« Fig 4 Graph tor use in finding the A factor 
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LIMITATIONS 
4 INCH DIAM HOLE 


Q 
oe 


rived which is easy to remember and gives a good estimate of 
K. This equation 


Ah 1 
K 665 
At Average head 
1330 (4, — be) 
or K 
(te — t,) (A, + be — 2L,) 


will give K in inches per hour if 4 and L, are in feet and ¢ 1s 
in seconds, assuming again that R 21n and W’ tin. The 
percentage error using this equation will be less than | per cent 
if \A = 0.2 and the average head ~ 0.5 ft 


THE AUGER-HOLE METHOD 


Procedure. Using a 4-in-diameter auger, a hole 1s bored to 
a depth of 12 to 301n below the water table. (The depth ts 
limited by the A factor as presented in Fig. 4.) 

The depth of the hole would depend to some extent on the 
depth at which a permeability reading 1s desired even though 
this results in a composite permeability. Seepage water ts 
pumped from the hole two or three times to minimize the effect 
of puddled soil on the walls. The water table is then allowed 
to come to equilibrium, which may require as long as three 
days in very impermeable soil 

The same measuring probe may be used with this method 
as with the piezometer-tube method if a stand is provided 
The measuring probe and stand are placed solidly over the 
center of the hole. The probe ts lowered the distance L, to the 
water table (Fig. 3); this distance ts recorded. The water 1s 
then pumped from the hole and the probe is lowered to the 
water surtace about 0.1 to 0.2 ft from the bottom of the hole 
The distance L, and the time ¢,, when the measurement 1s 
made, are recorded. Then the probe is raised a distance Ah, 
which should be between 0.01 ft and 0.1 ft depending on soil 
permeability. The water is then permitted to rise the distance 
AA to Ly. When the water strikes the probe, the time, f,, ts 
recorded. The probe is raised an equal distance, \+, again and 
the same procedure is followed. Three or four readings are 
taken over successive equal increments of rise of the water in 
the hole, and the time at the end of each increment is recorded 
The time required for equal increments of rise should be 
nearly the same. All readings should be taken before the 
water rises to the level where 4/d = 0.2, where + is the aver 
age height of water above the bottom of the hole during any 
increment of rise and d is depth of hole below the water table. 
This facilitates the use of the formulas and graph which 
follow. At least three observations of rate of rise should be 
made in each hole. 


Fiz. 5) Nomograph tor more rapid computation of permeability 


Conversion of Observed Data to Permeability. The ex 


pression for permeability may be written as follows 
(L, L,) 7 R? 
K 
(t — 4) {((L, + L,)/2 —1,) A 


where K coethcient of permeability in inches per hour 
L, - i= ee increment of rise of water in hole 
(teet) 
hi. 2 Be at increment of time (hours) required for 
length of rise, \/ 
R radius of hole (inches ) 


(L.+L,)/2-L average distance (teet) of water 

level in hole below water table 

during time, Af 

A factor in inches which ts a constant depending on 
R, d, b+, and s, where « distance of impermeable 
layer below bottom of hole and / average depth 
of water in hole in inches during A 


The A factor may be found by referring to Fig. 4. The 
curve selected will depend on the ratio of «/d as shown in 
Fig. 3 The permeability may be computed using the above 
formula 

In order to make more rapid computations possible, the 
nomograph (Fig. 5) was constructed for \/ of 0.1 ft and an 
auger diameter of 4in. If the height of the water is recorded 
in feet, and the radius of the hole and the A factor are in 
inches, the formula wall give the permeability in terms of 
inches per hour. Care must be taken, however, to use the same 
units for R and d in determining the ratio R/d. Since most 
engineering measuring equipment is calibrated in feet, an ex 


ample will be given in feet. Assume that ft, ~ 4, 40 sec, 
L, 2.48 ft, L, 2.46 ft, L 0.83 ft, d 1.80 ft, and 
‘/d 1. Then the A factor is found to be 421n for a hole 


with a radius of 2in. Using a straightedge, tind the line 
determined by an A factor of 421n and a time (f, ~ 1,) of 
30 sec. Mark the point where the line intersects the pivot line, 
T. Then using the point on the pivot line, T, and the com- 
puted (L, + L.)/2 L, of 1.64 ft, the permeability can be 


tThe case tor d 2% was found by the graphic method. By 
plotting the A factor as the ordinate and the reciprocal of 


at 


@ as the 
d 0.2, 1/4 

0.5 and s/d 1.0, points for a straight line may be obtained from 
one ratio of R/d. By plotting curves for several values of R/d and 
extrapolating these curves to the ordinate axis, points for a curve for 1/d 

2% were obtained. The values compare favorably with those found by 
Ernst (1) who computed the case of :/d xX by the relaxation method 


»scissa On semi-logarithmic paper and using the curves 
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Rear eet “Evaluation of Air Resistance to Freely 
tions Falling Drops of Water” 


arthenitnd wieeals A CORRECTION 


ee 


I ; 
<r S ay By Robert L. Green 
N ERROR in the mathematics of the above titled paper 
tor Mea published in AGRICULTURAL ENGINEERING for January, al 
I Hichw 1952 (page 28), has been called to the author's attention. This 
error in turn affects the values of Table 1 (shown corrected 
: pad Mis 


below), and hence the evaluation of K. The correct solution 
of equation {1} follows | 
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thie = coe 
lee lace 2D 20%- 
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be. } — 008, 
or experimental data for = 
ve operat i a J 
Il as the theories 2 1.17 mm drop, g | 
© Massey Harris a 3 
(0.00084) (980) w 
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trom the general 160 


i my coe 
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TABLE 1 
(corrected ) 
Drop Minimum fall distance 
to attain V, 7. 
in meters em sec m, ing K 


1.17 2.24 160 0.00084 0.001 
5.04 666 0.00654 0.00962 
244 5.04 "OS 0.00671 0.00933 


400 r.2+ ROS 0.01412 O.O1723 


vel ot ecol al 3 78 XAS 0.03154 0.03492 


he sou versie 
t and animal life t The plotting of the data in Table 1 on log-log paper as 
succeeding rotations — shown in Fig. 1 (corrected) yields the relation 


1 between 


K = 0.001224? with d@ = drop diameter in millimeters 
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INFFERING for Mau 


Use of Soil Porosity for Water Conservation 
By Lloyd L. Harrold 


N MUCH of the farm land of our country there ts 


within a tew teet of the ground surface a great water 


storage reservoir which, at times, 1s Capable of absort 
ing large quantities of rainfall. Water-conservation pl 


ist take into consideration the ps 
in the use of the water-storage capacity I 
In order to make the proper use of this reservoir 
the conservation ust begin where the raindrop falls. It ts 
the purpose of this paper to illustrate for the the 
Coshocton Experrment Station how inadequately such storage 
capacity 1s being 
sible means of n 
at the start, 
generally 


be con 
of an increase 


prehensive, 1 


soil reservoir 
job n 


} 
sous on 


ised in certain seasons and to point out pos 

It is to be recognized 
slowly permeable 
moisture for proper 
In such cases an ne ase of infiltration and 


aking more use of it 
however, that at times 
retain too much 
root developr ent 


soils 


ieration and 


water absorption in wet seasons 1s undesirable Yet, in these 
same soils, there are times when it is most desirable to in 
crease the water content that 1s, when there is insufficient 


yeneral, it can be said 


that pore space in the better drained soils can be used over and 


moisture to sustain crop growth. In 
over again for water storage whereas poorly d 
vide this storage only once over a long period 
The quantity of water in the pores of this soil reservour 
a factor inf rencing the rate of water absorption is con 
This soil water may be depleting by draining 
to lower depths, evaporating to the atmosphere, or transpiring 
by vegetation. Or, it may be increasing by infiltration of rain 
water or melted snow or by the absorption of moisture con 
densed from the atmosphere. Dretbelbis (1)* pointed out the 
seasons when the soil pores are mostly filled with water and 
the seasons when there 1s normally very little water in the soil 
(Fig. 1). There are soils with many large pores which drain 
water rapidly and there are soils with pores mostly of small 
sive wthich do not drain. 


{rained soils pro 


stantly changing 


Along with all these variations in the soil characteristics 


This paper was present meeting of the American 
Society of Agricultural Engineers at Chicago, HL, December, 1951, as a 
contribution of the Soul and Water Division 

The author. Lioyp L. Harroip, upervisor 
chian Experimental Watershed, Soil Conservation Service, US) Depart 


ment of Agr ture (Coshocton, Ohio) 


ed at the winter 


project 


Autuor's Notre. The author gratetully acknowledges the work of 
F. R. Dreit and R. E. Youker in 


soil pore space, and s« | aggregation 


providing data on soil moisture 


*Numbers in parentheses refer to the appended reterences 
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ind ¢ there « i titte ces in the ettect of agnm 
« ral inagement on the soil structure that as, the 


arrangement of soil iles, pore size d 
Page and Willard (2) in 1 
tion of soil has 


istribution, and the like 


16 wrote The physical cond: 


itten been considered to be an inherent property 


wer which we have little or no control. Experience and re 
search show, however, that physical properties of soils do 
es, and it is apparent that cultural practices have a pro 
tound ettect upon ther We cannot atford to overlook this 


a of land management tor water and soil conservation 


programs 


An examination of the top curve of Fig. 1 reve xr for a 


10-1n depth period of soil-motsture depletion from 1-May 
into early September depth of 401n was used as it cor 
prised most of the root zone of rotation crops. Although this 


trend 1s quite typical, 
and August 
rainfall in 
profile is ¢ ipable ot 
capacity (peak reached 
can be computed for 
in June, 1945. the 
short of capacity 


perhaps the rate 


was excessive due 


ot depletion in July 
to the subnormal 


amounts of 
e that 
up to a 14-in total 
4 


these two months. If we assur this 40-:n 


absorbing water 
in March), then capacity 
other periods of the year 
reservoir in the 
Yet from the 
lain of rain water lost in runott 
By the first of September 
reservoir in the 


dehiciencies 
For example 
10-1n depth was nearly din 
June rainfall of 41n there was 
the graph shows that the soil 
10-in depth was over 91in short of ¢ 
September rainfall of about 914 in could have been entirely 
taken up by this reservoir, yet there was over 2 in of 
water lost in runoff. There have been n 
periods when the soil reservoir was used 


pacity 


rain 
any individual storm 
even less than this 


For example, with over Sin of reservoir capacity unfilled 
before the Tuly 28, 1950, storm, there was 0.47 in of runoff 
from a 1.1tin rainfall on cornland. Yes, and there was over 


a ton of soil loss per acre in this runoff 
cornland. This same 
from each 


water trom contour 
ised over four loss 

or off-contour cornland., An 
examination of the hydrologic characteristics of the soil protile 
will reveal the reasons why so little of the 
used this and other instances. It will 
to posstble means of diverting more 
internal reservoir 

There are numerous soil factors infh 
of water into and throug 
to differ in 


storm ca tons of soil 


acre of sloping row 


soul reservorr 
direct 
rainfall 


was 
also attention 
Storm into this 
iencing the movement 
h the soil profile. These factors appear 
horizons of most soil profiles. On the 
Coshocton Experiment Station, the Muskingum silt loam i 
residual soil of shale origin has a fairly permeable topsoil 
of 7-in depth and a much less permeable subsoil. The v« 
of non-capillary pores in this topsoil is about 23 per cent and 
that in the subsoil 14 per cent according to Schiff and Dreibel 
bis (3). These variations are largely the cause for different 
infiltration Capacity rates as illustrated by Schiff and Dreibelbis 
(4) and summarized in this paper in Table 1 
In clean-cultivated 

to make use of the hict 


Various 


fields it has not 


always been possible 
1 infiltration capacity rates for the top 
soil as shown in Table These data relate to a sed cover on 
a soil surface well aggregated with large soil crumbs and 
good-sized openings or pores. When raindrops fall directly or 
bare soil, many of the larger soil 


crumbs or aggregates are 


TABLE 1 Infiltration capacity rates for various moisture content 
Muskingum silt loam (4 


Air space® 
per inch depth 
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Soil moisture 
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res obtained at 


} 1 
les were alse 


esidues per acre 
t tilts ut the lands rtace has any 
Nit season, resulted inp runott and erosion 
t the seil-water reservoir was unused. Fig. 2 
we ivoitied sol profiles A) unsealed soil 
topseil saturated and unused pores at & te 
{ (BK) sealed surface with saturation deticiencies 
hve w“w the surtace The latter condition, tor 
{ permeabilit Tables 
t iffects surface rur is well as 
ik se of the soil d measure 
\ ' er cent vi e provide data on 
Whaible Wafer storaye space at Various depths 
reservoir prior to ste s Field rainfall and runott 
“ ! t this storage capacity was used 
tw irge storms im 1950 (Table 4) illustrate 
& there st ld have bee o runotf and the 
I tt should have been much less than actual 
ill the available soil reservoir had been used 
" S 
s September 1 
‘ ’ 


AGRICULTURAL ENGINEERING for May 19 


SATURATED 


In a mulch corn watershed, the entire pore space in the 
topsoil was used. Likewise, in the sod watershed where the sol 


4 hI 


Surface remaine porous, it Was possible to n ake use of the 


sol reservoir for water absorption 

It is to be noted that in the presentation to this point 
ittention has been directed to the use of the soil reservoir only 
y 71in deep tor Muskingum silt loa 
in this area. A review of the data in Table | 


in the opsoil norm, 
{ 


soil of crop lan 


will give the reason tor this, namely, the relatively high 


permeability rates as contrasted to those of the subsoil lying 
beneath this 7-in depth. Unless the land surface is treated in 
such a way as to prevent sealing to a significant degree, the 


rapid water transmission ability of the topsoil cannot be 


1 re. This probl 


itilized, as described 
first priority for clean cultivated cropland having soils suscep 


and its solution has 


be 
tible to sealing 
Most of the methods for the reduction of surface sealing 
der consideration at this experiment station involve mulches, 


non-competitive orgamic residues remaining from sod preced 
ing corn and/or additive organic materials. Some methods and 
results were reported earlier by Harrold and Dreibelbis (5) 
Methods and comments (in parentheses) are given below 


1 Disking sod, using a heavy duty disk 


(It kill of sod can be accomplished in about two operations, 
this method wall provide a good quantity of mulch in the sur 
{ yet mix some to depths of 6 to 8in. Add weight to 
planter tor needed compaction. ) 


face an 


Plowing sod, turning slice on edge followed two weeks 
later by teld cultivator 4 to Sin deep to pull up plant residues 
for surtace mulch 

(The plowing job usually gets a good kill on the sod but 
the held cultivator apparently does not pull up as much plant 
residue material as is desired for a good mulch. Add weight to 
planter tor needed Compaction. ) 

3 Normal plowing, fitting, and planting followed by good 
application of strawy manure 

(Manure can be applied either before or after corn Comes 
up. On steep land the spreader tends to drift downhill and the 
wheels occasionally nde on the corn row. Manure applied just 
atter the corn came up appeared to be more etfective as a 

ich throughs the entire season. The earher application 
disappeared too soon. The manure did not create a weed prob 
lem, neither was it dithcult to cultivate through. ) 

4 Normal plowing, fitting, and planting. Following the 
last cultivation apply a mulch 


(This mulch was spoiled hay the first cutting in the 
held was wet by several rains. It was raked up, dumped 
along the corn strip and spread by hand in the corn area. This 
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disking and drag harrow have prepare 


is indicated in 


TABLI S| 
4 rowxht ( ‘ 
Availa « ‘ 1 per acre 
Mulched 
S 1. Crus k . 1 Crus Broke 
eptt percent! 4 t er cer i bu 
8 ’ 
‘ : 
*M 
Cr k . F 
I 
5S Forage harvester bl chopped hay onto corn strips 
at lay t € r betore it € 


i 


epth in same oper 


(Shallow plow inverts thin sod strip. Fitting operation of 


1 a mulch seedbed 


ibsoiling provides a loose root bed. It has been suggested 
heavy-duty rotary hoe pulled at about a 15-deg skew 
shred the inverted sod strips much better than a disk 


ive more mulch on top. This will be trie 


Ohio State University 1s engaged in studies involving 


se ot emicals applied to the soil surface to aid in 

soil aggregates. Preliminary results show that bare 

{ material has resisted surtace sealing and 

maintained good-sized pores, resulting in high infiltration rates 

it the surface. This process appears to be too costly the 

present for widespread farm application. Conditi ay, 
however, char so as to bring this method within the real 

of practicabill 
Along the “‘save-the-surtace’ program of mulch and 


other treatments of clean-cultivated helds, there 1s the probler 

of increasing the soil depth to which infiltrated water can 
move rapidly Table 1 that the 
subsoil absorbs storm rainfall much slower than the topsoil 
Thus when the infiltrated water tills the pores in the topsoil 


It is evident from the data in 


reservoir, surtace runott and erosion occur ilthe 1 there 
are unsaturated pores within the subsoil root zone (Fig. 2-A) 
This condition prevails in pastures and rotation meadows as 


well as in rotation cornland 


Ten years of conservation practices, using altalfa-tumothy 
rotation meadows, on a watershed having a slowly permeable 
subsoil have not yet had a measurable etfect on its ability to 
take up and pass water to lower depths. Shattering this subsoil 
to depths of 181in had no lasting benefit. Observations 10 
months after fall shattering and spring wetting showed that 
the weight per unit of soil volume differed little from that 
before the operation. For a time atter subsoil shattering there 
appears to be some benetit as shown in Table 6. Volume 
weight was lowered and permeability was improved 


€ 


I ABI if ’ I flect of subsoulir . ny lume weight i] I pern eability it 
he 10-1n, 1951 
Plowed 4 in deep plus 

Date, 1951 Item Plowed, norma subsoiling 9 in deep 

Aprilis NV weight 1.48 aap 

Plowing oper x x 
June 1 Vi ant 4 l 
J i Perc rat ipt 1.2 ipt 


Work of D. D. Smith at the Soil Conservation Service 
Experiment Station at McCredie, Mo. (6) reported that sub 
soiling plus deep applications of lime and fertilizer increased 
the root penetration into claypans. There were also a few 


observations to indicate that runoff may, in time, be reduced 


as a result of this practice. A similar process has been tried at 
the Coshocton Station for the past two years without any 


noticeable etfect yet. This is not conclusive as root response 


and changes in soil aggregation and pore size distribution will 
likely require more than a few years 


the accun 
} 


down sod to a depth of 1010 


the topsoil depth could be, in ettect, increased a tew more 

inches, the depth to which water would move rapidly would be 

increased and a greater volume of soil reservoir made quickly 

ivailable. For example, there was available in pores of 7 in 

f topsoil 2.7Oin of water-reservoir Capacity prior to the 

1, 19SO, Storr (Table 4 It there was, in ettect 

topsoil, there would have been made quickly available 

ot reservoir capacity. Result runott { erosion 
could thus be reduced 


When the furrow slice of 10-10 depth Was 


verted, a layer ot slowly permeable subsoil fe 
surtace This condition is extremely bad tr 


4 rop-productior niinoint rer j 
r crop-pt ction standpon It appeares 
tore, to stand this thick furrow slice on edge 


CONCLUSIONS 


Moisture in the soil-pore reservoir within the root zone in 
the sur er season is usually quite low and the volume of 
nti pores large enough to take up several inches of rain 


tall. Observations on clean-tilled land indicate that runott and 


erosion have resulted trom summer storms when there was 


within the gh pore space to take up the entire 


imount tall. Studies show that the sealing 
of the s linuts the rate of water intake into 
the soul eliminated by ise of mulches 
Water al ilched cornland was maintained 
it hight ites rapidly fmunmished under normal 
far ie practices 


pears to offer a practic ul aid in solving 


ning the so and water conservation 


where the raindrop tal Ditterent soils 


ms require Variations in the manner © 

timing (early, middle, of late season) of the 
| 

mulches. Many phases of land operations under 


inanswered, and there is a great need for 


study and coordination of research ettorts. The time is rapid] 
approaching for mulch culture to take its place as another 
great contnbution to the science of soil and water conservation 


The use of mulches and other conservation practices which 


sity mnmediately 
Further 
and water losses of significant amounts may 


tend to make more ettective use soil po 


beneath the soil surface are just part of the problen 
reductions in soil 
be tound possible as a result of studies of ethods tor u 
proving the permeability of the sol protile within the root 
zone. When the restriction of a sealed soil surtace is wholly or 
partly removed, then provisions need to be made for rapid 
transmussion of the infiltrated water to lower horizons. Where 
highly permeable topsoils are of shallow depth and are under 
lain by soils of much less permeability, the use of much of the 
soil reservoir for water conservation ts greatly restricted 
Studies are therefore being conducted to increase the ettective 
pth of topsoil by subsoiling, deep applications of lime and 
fertilizer, and deeper plowing These studies are not vet 
concl ISive 

It is the purpose of this paper to illustrate the value of land 
operations designed to improve the use of soil porosity for 
greater water conservation. Much more needs to be done along 
the lines of research and field trial before the soil reservoir ot 
many soil types is u 


d to the best advantage 
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Dairy Cattle Loafing Barns Designed for 


Summer Temperature Control 
By G. L. Nelson and E. R. Berousek 


Memuer ASAF 
NIMAL | ‘ pst have st n that dairy cows control includes an 8000-ctm evaporative Cooler, which dis 
have ditt t f € r adjusted to hot charges into the west end of the shelter, and two 40-1n attic 


tans. Cooler operation is controlled by a switch which re 


n ther, a that pr ed periods of en 
P te 3 ve shove to #5 F general result sponds to a five-degree temperature variation 
eatdaeai tinh k pt t Mar tates in the cer The west-tacing and south-facing walls incorporate special 
eh ceaiaet i a ed States have long Concrete masonry wall panels built trom three ditferent kinds 


t concrete block and with three ditferent kinds of core tilling 


| t } eather when daytime temperatures > , 
. e RSE. I it soo Nae aber: serie ok the AS These panels were used to obtain data on exterior and interior 
iaauiske Biel ERE REPT lita oR akc ia uh he wall-surface temperatures as attected by the kind of masonry 
CPO EI: e ches Fe \ me as wall construction 
pera es above 8 ha ccur annually in tt ‘ 
teh Rents Pavag ahaa” Walt ciag Sealed, ita. The other shelter, shown in Fig. 3, 18 an open-tront, south 
nd Mussissipy ill I wholly or partially ‘acing loafing barn, 26 ft 61n wide by 48 ft 8 in long The root 
: Gilie wee have 20 per of the dairy cattle 8 Covered with corrugated aluminum, but the shelter space ts 
' ition of the United States, but produce only about 14 90 cerled The north wall consists of cs i . plywood panels 
per cent of the nation’s mulk supply. Dairymen in these hot which can be removed to provide any desired pattern of rear 
mild Sa cacae Samet’ bey anica ath) as ieioe ghar iced aii tuebeneciss wall ventilation openings 
epee ettects of hot weather by providing cool shelter for 
e without departing from established herd-manaye 
ent {su er pasturing practices. Farm buildings special 
ts need te know how shelters tor dairy cows can | ide i \ ' 
re « tortable during hot weather The Oklahoma Agri Me 
Expermment Station started experiments at Stillwater ‘ s 
es er ot 1950 to obtain data on the pertormance of a i 2 
perature-controlled and uncontre { shelter for dairy : 
tle, and the comparative ettects of these shelters on dairy iN ! 
herd performance during hot weather The tirst summers | ; 
sork gave litle evidence as to ettects on dairy cattle. Data a | 


were tamed on pertormance of the shelters which, together 
. % 


th the design of the shelters, 1s of interest 233 
The tw fairy cattle shelters which have been built for the 
expermments are shown in Figs. 2 and 4, respectively The 
temperature controlled shelter (Fig. 2) 1s a) cor pletely en 
sed structure tt wide by SO ft long, with an entrance 
cst e and instr ent room on the east end. Lightweight Fis Averaxe annual number ot hours of temperatures above 85 I 
n rete block manutactured with an expande { shale aggregate, occurring in the United States 


with core spaces tilled with the same kind of aggregate to 
The site for the experrmental shelters is on a south slope 


that is. unshaded and well exposed to prevailing southerly 
winds. Each shelter ts in a separate pasture of approximately 
15 acres varying in grazing quality from poor to good. Both 


reduce heat vain, were used tor wall construction. The south 

ind windows are shaded by the root overhang to help 
eto sun ettects) The shelter 1s ceiled with 
ent asbestos sheathing on the lower chord of the trussed 


) Ip ; > t 
rafters and roofed with corrugated aluminum on 2x 4-in Pastures are comparable in size and carrying capacity. 
purlins Cooling and ventilating equipment for temperature The dairy cattle used in the experiments in the summer of 
1950 consisted of two ten-cow groups. Each cow in one group 
I pay was prese toate : sl meeting of the Amer was paired with a cow of the same breed, comparable history, 
AL t Engineers at Houst Tex, J 1 » and physical characteristics in the other group. The groups 
t Structures DD were alternated on a ten-day, double-reversal cycle between 
l G L Nerses PR Brrorsenk. a te aver the two pastures. Each group had tree access at all times to 
pectively, Oklahoma Agri the shelter in the pasture which the herd was using 
' . Still ; 
Temperature 4 Other Conditions im the Temperature 
. exes refer to the appended reference Contr 1 Shelter. A continuou if dry-bulb tempera 
} 7 fled Selle A continuous trace ¢ ary-bulb tempera 
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aeETeKate « block a west-facing wall at Stillwater, Okla 


ture and relative h 
shelter was obta 


nidity existing in the temperature-controlled 
ed with a circular-chart recorder mounted 
4 tt above the floor on a steel column in the shelter space and 
protected by a steel cage from damage by the cows. The max 
imum dry-bulb temperature in the shelter during the hottest 
weather was 84 F. Temperatures during seven of the hottest 
days during the experimental period averaged 80 F during the 
hottest hours of the day. Outdoor-indoor temperature ditter 
ence averaged 11 F during the hottest part of the day. Rela 
tuve humidity averaged about 80 per cent in the shelter, except 
after prolonged operation of the evaporative cooler when 
relative humidity would rise to about 90 per cent 


Heat Gain Through Concrete Masonry Walls. Indoor and 
outdoor surface temperature observations were made on six 
spectal concrete masonry wall panels in the west-facing wall 
of the shelter. Each panel is 4 ft high by 2 ft 81n wide. The 
materials used in the six panels included concrete block made 
with sand and gravel aggregate, concrete block made with 
lightweight expanded shale aggregate, and concrete block 
made with lightweight pumice aggregate. One panel of each 
kind of block was built with the cores empty, and one with 


the cores tilled with lightweight aggregate. Two thermocouple 
junctions were installed in each tace of each panel. Halt 
hourly readings of indoor and outdoor surface t 


emperatures at 
these thermocouples were made between the hours of 9 a.m 
and 12:00 noon and between 1:00 p.m. and 6:00 p.m 


lata and pyrheliometer 


traces of solar-radiation intensities, heat gain rates to the out 


Based on these surtace-temperature « 


door surface and to the indoor air were computed using se 
lected surtace coetticients of conductance and solar absorp 
tivity. These results for seven of the hottest days occurring in 
the 1950 summer experimental period are shown in Fig. 4 for 
sand-and-gravel-aggregate concrete block. Heat gain to the 
outdoor surface is denoted as g/A, and indoor air as gq A 
The core tilling was pumice aggregate. It 1s evident that con 
siderable reduction in heat gain to indoors during the after 
noon hours 1s achieved by filling the core spaces. Fig. 4 also 
clearly shows the time lag and periodic nature of summertime 


heat gain through walls exposed to solar radiation 

Those who are interested in estimating heat gain during 
periodic heat flow through concrete masonry walls of tempera 
ture-controlled animal shelters need a method to which local 
outdoor temperature and solar-radiation-intensity data can be 
apphed. The ASHVE Guide (4) outlines a method for con 
mmertime conditions of periodic heat 
flow for ditterent kinds of wall construction based on an 
analysis that involves the density, specitic heat, thermal con 
ductivity, thermal lag and heat-gain decrement under periodic 
heat flow, the thickness of the wall, and the character of the 
wall material 

The concept of an “apparent over-all heat transfer co 
ethacrent, U',, might be used for a more direct method of 


puting heat gain under su 


estimating heat gain under periodic heat flow. Fig. 5 shows 
some values of lL’, tor sand-and-gravel-aggregate concrete block 
all. These values were computed from the 

ig or g/A, by applying the expression 
Fig. 4 for g/A, t ppl th r 


V/A 
t 

i 
where U, apparent’ over-all heat transter coethcient for 
periodic heat flow, Btu per hr - sq tt - F tempera 
ture ditterence, sol-air temperature minus indoor 

air temperature 

yg A instantaneous heat gain rate from indoor wall sur 


face to indoor air, Btu per hr - sq ft, computed 
tron measured temperat ire ditterences 

sol-air temperature, deg F, computed from meas 
ured solar and sky radiatuin intensities and out 
loor t 


peratures 


constant dry-bulb temperature of indoor air, F 


In order to use the graph, data would be needed on sol-aur 
temperatures throughout the day. The sol-air temperature 1s 
a computed temperature, which in the absence of solar and sky 
radiation would give the same rate of heat entry to the out 


door wall surface as actually occurs with the existing con 


bination of solar and sky radiation and outdoor air tempera 


ture. Sol-air temperature 1s detined by 
t (/f I, +f 
where / ibsorptivity of wall surtace tor solar and sky 
radiation, dimensionless 


outdoor surface tilm coetticient, Bru per hr - sq tt 
F temperature ditterence 


l, intensity of solar plus sky radiation incident on the 


wall, Btu per hr - sq ft 


t outdoor air dry-bulb temperature, I 


If sol-air temperatures are known, instantaneous heat gain to 
indoors at each hour could be computed by g/A,— U, (4 
where U), 1s selected from Fig. 5. Obviously the values for 
shown in Fig. 5 would not be suitable for walls with other 
onentations or in areas where the pattern of sol-air tempera 
ture Variation 1s not Comparable to that in central Oklahoma 


} 


i 
However, similar data could be developed to meet other 


conditions 
ire-Space Temperature A method tor predicting atti 
space temperatures over cooled shelters is necessary betore one 


can estimate heat gain to cooled space below. Under given 
weather conditions, the temperature in an attic space will be 
influenced by the kind of matenals used for root and ceiling 


construc 


ventilation of the attic space, and temperature 


below the attic space. The attic space in the temperature 


controlled shelter was ventilated with a louvered opening in 


the east gable end with a net free area of 1115 sqft, and an 


access door with an opening area of sq ft in the west gable 


end. Temperatures at a thermocouple junction suspended near 
the middle of the attic space were observed at half hourly 
intervals 

By writing a heat balance for the attic space in the tem 


perature-contr shelter, it can be shown that, for rates of 
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and with the anemometer oriented to tace south. The results 
ot these experiments are shown in Fig. 7. Fig. 7 is applicable 


t 


o the center section of the shelter only, because end-wall 
etiects caused considerable reduction in air motion within the 
12-ft space adjacent to each end wall. The “Per Cent of Rear 
Wall Open” in Fig. 7 1s equivalent to 100 times the quotient of 
the area opened by removal of panels trom the lower 41, ft of 
rear wall divided by the total rear-wall area measured from 
floor to top of wall plate. Additional permanent openin, 

to spaces between the rafters over the rear-wall plate and 

) 


spaces between the 2.x 4-in roof-covering natlers over the gable 
end walls amount to about 4 per cent of the total rear-wall area 


Performance of the Dairy Herds. The two matched groups 
of dairy cows were alternated on a ten-day, double-reversal 
cycle between the two pastures and allowed free access to the 

or a cows surtace 1s shelter in each pasture. Milk production records for the two 
loaity expressed in miles herds showed no etfect: fre access to the cool shelter. It is 
important to note that the cows in either herd spent an aver 

0 sq ft, ; age of less than one-half hour per day in either shelter and 


ted 


with that the summer was unusually cool, with maximum outdoor 

Coolin temperature of 97 F during the experimental period. It is not 
nasmuch as the reasonable to expect that this low amount of occupancy of the 
r 


is in the order Shelters would cause ditterences in milk production to occur 


Imph, It was observed that the cows seemed to be governed by habit 
perhr. There and preterred to seek the shade of large trees at a considerable 
t is reasonable listance trom the shelter rather than remain in the cool shelter, 


fronts are n during hottest weather of the experimental period It is 
} 


t 


1¢ shelter possible that dairy cows need to be trained to overcome uabits 
1 arises concerning the ause them to seek natural shade or remain outdoors 


patterns of rear-wall openings ather than use cooled shelters 
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QUESTION: Underbelting a drive 
10% decreases belt life by what 
percentage? 


35% 


ANSWER: Believe it or not, underbelting 10% de- 
creases a belt's life 35% ... and underbelting 20% 
means a Sixty per cent decrease! If your next project 
entails a tough v-drive problem, let Durkee- Atwood 
help engineer the design. Chances are we can help 
you make important savings. 


QUESTION: What is a safe maximum operating 
temperature for a v-belt drive? 


: .. £ A 
|| 100°F =| :120°F | | 150°F | | 200°F 


ANSWER: A safe average is 150°F., but special heat- 


resistant belts are avatlable for operation at higher 


temperatures. Maybe you have a design problem that 
involves extreme temperatures—or a “‘spectal” v- 
drive. Expertenced Durkee- Atwood engineers are at 
your service to help you work it out. 


DURKEE-ATWOOD COMPANY \7 \) 


MINNEAPOLIS 13, MINNESOTA ‘RnR @ie@ieday 


DEPT. AE-5 
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Ore, 
QUESTION: What is the average percentage of 
elongation of a multiple V-belt? 

B a D 


o = 
| 2% | |_| 8% 


ANSWER: The per cent of stretch differs, of course, 
with various manufacturers... but actual operating 
tests prove that Durkee- Atwood V-Belts stretch less 
than 1.25% —smportant to remember when you want 


sure, slip-free transmission on the products you design. 


HANDY TIPS 


ON V-BELTS AND V-DRIVES! 


Write for a free copy of Durkee- 
Atwood’'s new V-Belt Catalog, 
which includes complete conver- 
sion tables, engineering data 
and drive selections... plus... 
helpful “Do's and Don'ts of 
V-Belt Operation”. 
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Me athen ASAE 
terraces are needed on prassiand 
recently, however, no research 

This report is based « a Study of 
indoned Class VIL land where 
heen re-established on the Re 
ent Station, Guthne, Okla One 
re it was returned to grass. The 

im this type of grassland these ter 

t occur After the grass cover 
ercentaye of runot! was greater on 


the terraced plot than on the unterraced one. Grass cover was 
‘ lerably better on the unterraced plot than it was on the 

e that has been terraced. Forave yield in 1950, the eighth 
ear atter grass was established, was more than three times as 
reat on the unterraced plot 

The results obtained in this study, it is believed, will apply 
of lar types of land throughout the Cross Timbers and 
Reddish Prames of Oklahoma, and probably in other areas 
ha similar soils and limited summer rainfall 


HOW THE STUDY WAS MADI 


The S This study was ma on Class VIE land typic il 
{ ch of the shallow, eroded, abandoned land in the South 
west) The plots are on reddish pramie soil which is shallow, 


Slowly permeable When the exper 


were severely eroded and a compact subsoil 
was exposed. Approximately llin of topsoil had been re 
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UNTER RACED TERRACED 


Fic K tt tr tert 1 t ned i while » cultivati 
and atter re-establist t “ra Ww) tt i wa vated (cot 
ton and cowpeas), terraces were effective in reducing fi But after 
land was rexrassed, ¢ littions were almost exactly erse 4 
was KIC ra " 
— st ialaae hice - 


is 


NEERING for Ma 


Terraces on Grassland 
By Maurice B. Cox, H. A. Daniel and H. M. Elwell 


ed during 40 years of Continuous cultivation 


The P The two areas used for a study of the effects 


of terracing were established in 1929. They were laid out so 


as to be as nearly alike 


as possible 
natural slope and other characteristics. Terraces were built on 
one of the areas and the other was left unterraced. Devices 
fo measure water runott and soil losses were set up for each 
Rainfall was measured by recording gage 


in soil condition, size, 


area 

The unterraced area measured 3.21 acres and had 
age slope of 5.13 per cent 
and it had a natural land 


an aver 
The terraced area was 3.13 acres 
slope of 3.42 per cent. Four large 
ridge-type terraces were built at vertical intervals of 
They occupied about one-third of the total land surface 
The back 


One end of each 
terrace ended in the dike separating the experimental water 


sheds. The other end emptied into a channel, and the runotf 
water was measured at the outlet of the lower terrace 
Management of the Plots 


alike from 


a> ee 
and markedly increased the average land slope 
slopes of the terrace ridges were quite steep 


The two plots were cultivated 
1930 through 1938, using a rotation of cotton and 
cowpeas. Yields were poor’ because this Class VII land is not 
suitable tor cultivation. It is very droughty and low in plant 
Therefore in the spring of 1939 both areas were 
seeded to a mixture of native grasses 


nutrients 


WHAT THE STUDY SHOWED 


About Runoff, During the period of cultivation, both run 
otf and soil losses were much greater on the unterraced land 
Average annual runotf was 7.1Lin from the unterraced plot 
and 4.101n trom the terraced plot. Annual soil loss averaged 
83.72 tons per acre from the unterraced plot and only 4.43 
tons from the plot that was terraced 

The foregoing figures show that terraces were effective in 
preventing soil from leaving the field while the land was being 
cultivated even though much washing occurred between ter 
races. But after the land was regrassed the story was different 
The changes are shown in Fig. 1 

While the grass was becoming established, the terraces 
continued to reduce runotf water losses. But, as the grass 
cover improved, the terraces became less valuable. The fourth 
year after grass was seeded the amount of runoff from the 
two plots was practically the same and the fifth year it was 
higher from the terraced land. Since that time, runott condi 
trons have been almost exactly the reverse of what they were 
while the land was being cultivated. In fact, the percentage of 
runotf from the terraced land in grass has been slightly higher 
than it was from the unterraced plot during cultivation 

The relatively greater runoff from the terraced land after 
regrassing probably can be explained as follows 

Building and maintaining the terraces on this shallow, 
severely eroded land moved most of the small remaining 
amount of permeable topsoil into the ridges, and at the same 
time exposed more of the compact unweathered subsoil in the 
channels and terrace intervals. This subsoil layer does not 
take water readily (Fig.2).4 Therefore, the rainfall not ab 
sorbed immediately by the soil on the ridges accumulated 


rapidly in the channels and was quickly drained off the land 
Rapid runott 


also was favored by two other conditions exist 
ing on the terraced area but not on (C n page 296) 


the soil as given in USDA Tect 
nvestigations in Erosion Control and 
Red Plains Conservation Exper:mment 
by H. A. Daniel, Ho M. Flwell and 


Fie. 2 were made by inserting 5-gal 
ug into the soil. The bottles were 


neter set int 


the upper part of the 


te] 


les. Absorption rates 


necks of the 


P the water level in the bottles 
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Torrington Needle Bearings are easy to mount. 
Installation is a simple arbor press operation. 
Assembly time and expenses are reduced. 


You can forget about spacers, retainers and 
positioning shoulders, too. They are not needed 
with Needle Bearings. A straight bore, of proper 
size, serves as the housing. Thus, design is simpli- 
fied and machining time is saved. 

Would you like to know more about Torrington 
Needle Bearings in terms of your own anti-friction 
requirements? Our engineering department will 
be glad to help. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors in Principal 
Cities of United States and Canada 


EARINGS 


Needle Spherical Roller Tapered Roller ° Straight Roller * Ball © Needle Rollers 
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Terraces on Grassland 
i rae 
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| FIFFF2 
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Cranne, | ‘ | 
Ahihhds | 
L ‘ 4 = 
' 2 3 
NCHES OF WATER ABSORBED PER HOUR | 
L a 
' I . , { wed land. These 
t poexy t fw R t © te i atter 
‘ x t I hot ca fa un 
t t i " } i had heen in 
r i i { ttr a4) 
the terraced plot) First, the runotf water had a= shorter 
e to travel betore it accumulated into channel-tlow 
‘ hitrons This wave it less time to soak in. Second, the ter 
races preatly mereased the onginal land slope, therefore, the 


water trom the ndges not only had a shorter distance to travel 


1 al Crea poduction I} 


he ire of mative grasses 
| 
il 


planted on the two experimental areas included both short 


and tall twpes) blue grama, buttalo, dropseed, little bluestem 


big blueste switch and Indian grasses. An excellent stand 
developed on the unterraced land, including previously gullied 


portions. Little bluestem and blue grama predominated every 
where ¢ xcept in the channels and on the ndges of the terraced 
t In the channels, upland switch grass nm ade up the 
ereatest: percentage of the cover, and on the ridges plant 
growth was largely weeds and early annual grasses. In the 
channels, switch and Indian grasses grew best. They made 
ne channels, but appar 
ently did not penetrate the soil enough to intluence water 


considerable root development in s« 


absorption 

In 1950 the unterraced land produced 31, times as much 
hay as the terraced land. Rainfall was above the average all 
during the growing season for grass that year. Observations 
made on these plots in previous seasons, and on adjacent ter 
raced pastures on Class IV land, agreed with the measured 
results obtained on the experimental plots in 1950 

The poor yield trom the terrace ridges probably was due 
to soil morsture conditions, as shown by Fig. 3. Other studies 


show that terrace mdges often become very dry and produce 
I ly 


poor vields of cultivated crops, and the same condition appar 
ently athects grass. The exposed subsoil between the terraces 
{ heavy runott 


allowe 


! tailed to produce good grass 


CONCLUSIONS 
Sol conditions are important factors to consider in making 
conservation farm plans. Shallow, sloping, highly erodible 
Class VII land is more stable and useful when put to perma 
nent vegetation. In regrassing gullied land, special treatment 


may be necessary. The first step will be to reduce further 


erosion and stabilize the seedbed. In some areas it may be 
necessary to divert the runott water trom the orginal channels 
by small diversion terraces above the heads of the gullies since 
the oversized terraces used on the experimental tract were not 
ad Another part of this process is the installation of 
vegetative barners of brush and crop residues, and plowing 
and grading down the gully banks. The seedbed is ready for 
fertilizer and lime as needed and the planting of legumes 


esirabl 


Percentages by species and location are erven in Table VIL of Okla 
Agricultural Exper:mment St Bulletin B 2s Conservation and Bet 
ter Land Use tor Okls vy H A’ Damel, Ho M_— Elwell and 
H F Murphy 
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PERCENT MOISTURE 

L _ 

Fie 3 moisture at different depths on terraced and un 
terraced amples were taken in the tall of 1950, atter a 
summe wettest on record. This was 11 years after the 
“rass Ww {ry ridge was supporting a very sparse stand of 

s The unterraced land had an excellent cover of tall native grasses 

wi m bly may account tor the low moisture content in the first 


toot laver of soil on this area 


Following the establishment of legumes, grasses may be seeded 
by the seed hay method 

The results obtained show that large oversized terraces 
were actually detrimental to grass production and water con 
servation on the shallow eroded Class VIE land used in this 
experiment, 
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RECORDING CONCENTRIC-RING INFILTROMETER 

water into the soll with concentric-ring in&ltrometers 
by scientists since the 19th century. Until recently, 
ot water entering the soil was obtained by recording 


tof water drawn trom a calibrated bottle. This 


4 rain gawe recording the intake of water into the soil. It 
iby Maurnke Bo Cox, agricultural engineer of the US. Soil 
Service, cooperating with Oklahoma A. & M. College at 
Experiment Station, Guthrie, Okla. The 
carburetor fi 
inner ring was made 


ns Conservatio 


consists e concentric rings, tw 


ts, ten 


and the recording tain gage T 
order to correspond with the calibration of the rain 


it the same size as the top of the gage, the water 


correctly on the rain gage chart. Water 
tor the outer ring was supplied by gravity trom the drum. The water tor 


was record 


the inner ring was siphoned trom the previously filled bucket inside the 
rain wage The water level in the two rings was maintained uniform and 
constant by carburetor floats Accurate rates of infiltration were obtained 
tor periods of time as great as 6GOhr A distinct advantage of this 
z instrument. No 


nt is the use of the rain gage tor the record 


altering of the gage is necessary 
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Years of production experience and close 
engineering cooperation with leading engine 
manufacturers, combined with modern high- 
volume facilities, enable Eaton to furnish 
high-quality valve seat inserts to meet the 
specific requirements of the automobile, 
truck, and tractor industries. The range 
covers all types, from low-priced, volume 
production inserts up to large-size, puddled- 
face inserts of suitable materials for large 
heavy-duty installations. A unique method 
of puddling special facing materials on insert 
seats enables Eaton to furnish inserts with 
superior corrosion and wear-resistant quali- 
ties at minimum cost. 

You can utilize Eaton’s long experience in 
this field by giving our engineers an opportu- 
nity to work with yours in the early stages 
of design. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


) PRODUCTS: Sodium Cooled, Poppet, and Free Vaives . Tappets , Hydraulic Valve Lifters , Valve Seat Inserts , Jet 
Engine Parts . Rotor Pumps . Motor Truck Axles , Permanent Mold Gray Iron Castings , Heater-Defroster Units, Snap Rings 
Springtites , Spring Washers, Cold Drawn Steel, Stampings, Leaf and Coil Springs, Dynamatic Drives, Brakes, Dynamometers 
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The Physiological Aspects of Chick Brooding 


By James H. Bywaters 


HYSIOLOGICAL aspects ot chick br fing involve a chickens weight increases fror 10 to 400g. The rate of 
stud f the characteristics of or appropriate to the ct cks increase then gradually decreases as the weight of the bird 
healthy functioning These characteristics are basically increases until it 1s practically zero at weights over 2800 g¢ 
, Tees ent. Heredity furnishes the fundamental These data were obtained from Rhode Island Red females 
‘ hike slew memenial ia emoel 1 ation and and one would expect the changes in metabolic rates to occur 
‘ it somewhat ditterent weights tor the males 
t the eenvil ent turnishes the necessary 
hese authors also found that for each age there was a 
eine Aig A : perature at which metabolisr was a minimun This 
if we knew the absolute opti environmenta temperature was found to be 94-95 F for day-old chicks and 
t each chick and could furnish that environment tr lecreased about 0.8 F per day through the 32nd day. At one 
t ent to each chick, then eact year of age, this opt temperature was found to be 70 I 
‘ w, feather, reps ie At temperatures ow these optimum temperatures, the 
t enetic potentia chicks need more heat and this is supplied by increased meta 
is highly probable, but bolic activity. This increase continues until the chicks are no 
that all our concern with nutrition a longer able to produce enough heat to maintain body tempera 
bation and disease control are ture and they die from cold. Thus chicks from a day old to 
Phe closer, within limits, we approach two weeks of age are unable to survive a temperature below 
efhoent will be our | try production °O F tor twenty-four hours, chicks tive and ei weeks of ave i 
vt we work are genetically satistac under a similar exposure die at temperatures below 50 F I 
The poultry breeder is constantly endeavoring to improve Similar lethal temperatures have not been determined beyond | 
herecit worth of his chickens while everyone else 1s expht weeks of age 
t mprove the environment, and neither group can Metabolic activity also increases when the ambient ten j 
the iny problems alone Books have been written sur perature rises above the optimum temperature. This is pr ‘a 
the available information on poultry breeding, man marily due to the extra ettort required iN panting to evaporate 
t I cubation, 1 n and disease control extra moisture trom the respiratory tract tor cooling purposes ’ 
hundreds of articles have been writ on the phys to maintain the body temperature This process too has a 
‘ fividual parts of the chicken. Considerable intor linut beyond which the bird cannot go and tt dies from the 


s avatlable on the physiology of reproduction and on heat. Thus the exposure of a baby chick to a temperature of 


} logy of the hen. There is a trer lous volume of about 103 F tor twenty-four hours is lethal while a similar 
ils estions, recommendations and directions tor exposure of a mature pullet at 90 F is disastrous 
chicks, but there appears to have been little done on It can be seen from these data that a chick's thermo 
| physiology of the chick during that period regulatory system can cope more readily with deficient ten 
this limited discussion it wall be necessary to assume — peratures than it can with excessive heat 


t Lieve and icl re normal ( vat P ; ar . 
ite feeding and that the chicks are normal (whatever Temperature and Feed Efficiency. In these same series of 


eans) and healthy experiments, the authors found that chicks raised under the 

h ¥, of course, that the chicken is a warm-blooded — descending ten peratures at which the metabolic activity was 

‘ hich most of the embryological development takes — the lowest were more efficient in converting feed into body 

tside the maternal body. During this external incu weight. Both growth and feed efficiency became less as the 
pertod the embryo is aquatic { surrounded by an temperature was varied in either direction from this optimu 

temperature of approximately 99 F and a_ relative These ettects decreased, however, as the birds got older 

ta t GO per cent Heat and Respiratory Water Elimmation, The respiratory 

hatel the temperature is reduced to 96 to 98 I quotient and the carbon dioxide and oxygen thermal quotients 

lity raised t sto 78 per cent. From this hot hur were computed trom the observed data for the period trom 

ent the chick is transterred to a hot but relatively dry 8 am. to 8 p.m. There appeared to be very little variation in 

ent in a house that 1s constructed, not in accordance — the RQ of 0.717 with either temperature (except for a slight 

his needs but in keeping with the needs ot his master decrease below 40 F) or age of the chick. The oxygen TQ 

1) ce ents if human dwellings were built was 3.11 and the carbon dioxide TQ was 3.16 and neither ap 

ir lines: ceslings would be trot Wo to SOtt in peared to be attected by the temperature or the age of the bird 

: The heat elimination of chicks in calories per hour per 

1 he t comprehensive work on the general physiology gram of live weight at the approximate temperature at which 

| chick we know of is that of H. G. Barott and = mi metabolism occurs was found to be (Modified after 


iM. Pringle 1946-47 -49a, SO) in a series of expert Barott and Pringle, 1946 ) 


} 
nt mriculture's mricultural : ; 
ent of Agri ‘ Agen Temperature Age (weeks Weight in grams Calories 


5 1 4G 5.50 
+7 m and Lemperature They tound that the 2 : as 
ta « tate tor all ages of chickens from hatch to maturity a 
s temperatures ts highest at 8 am. and gradually de 9 , 5 as 
sto alow at 81 Furthermore, the metabolic activity 1? 1030 1.25 
tam wegeht ot chicken per hour is greater for baby chicks 
rouressively decreases as the chicks get older At temperatures below that at which minimum metabolism 
However, the total metabolism (the value in units per hour occurred, the water of respiration in milligrams per hour per 
gram) weight of chicken times the weight of the chicken) 8£4m of live weight was quite constant with respect to ten 
he lowest tor the baby chick and increases rapidly as the — perature but decreased from about 1.60 for day-old chicks to 
about 1.15 for 12-weeks-old chicks. During the 30-day period 
iat s = > wititee aatieesine at ta Aenecioes covered in their 1950 paper, these authors estimated that their 
vr ral Eneineers at Chicago, HL, 1951, as a contribu. — birds consumed about 1.75 g of water for each gram of feed eaten 
Rural Electric L The humidity of the environment in these experiments ap 


lames MH By AS P prot r of poultry hus peared to have no ettect on growth to eighteen days 


ek ~~ | ¢ 
“ 9: 
Sh eee as ay 2 ht 
Seas ‘ & iat oly dae. i ~ ite ai : 
were ets rates . ; j eae ah va x 
React = Ret telat en Bath ghee shee 
a Pye a a a it ee ® ms 
Sra | edt 5 
pee ae, a 
é es y % oh ese 
ie a 
ae | Re. 
er eae 
+ Se oe gee, ay 
ON ee 
A AcRICU! RAL ENGINEERING for May : hoa! 
a 4 “oxae ey 
Sa ff See hd 
aa Press 
ares q Laetids 
aa =e hia 8 
Beir” — ee 
me : ¥ wt 
sae bee 
Py The i 
re aoe sp ery 
palis wit 
Bei ore ie 
sare" ok 
a moet oe 
a Ris 
eee age a 
ae oe Ae 
Pras ee 
a ae oot 
it eee 
Bee ae. 
ree here ae 
& otted 2 ean 
an ea.” ! eae 
Be = . a Soe 
aes t pe 
Sn j soon 
a. oui 
Piet Fee 
oo en Bias! 
ees “awe f 
ee ‘ ony 
oe Eke 
ss a : ue 
uo ie Giles eR 
mee ' > 
ere Pigs 
es im 
e ree 
ce ge 
ae ; ie 
oF t Seals: 
ig | Res 
me) bled aaa 
a inate. 
. 2 ae 
ae Ee 
‘ 4 ; the RS ens | 
: i” eh. 
' ae 
i Mase 
an iat ol 
“See [ oy tea 
Ae wae 
ah t Ripert sets 
ra | Soe 
ae t i ag 
a ee om 
a : , “4: eS ; 
“a aA 
ia. som A t ' ! oo) of 
24 hee 
a | [ieee 
eB: ; Roos ae 
i: ; Nea 
a. ea eee 
a my 
— I ccs 
ye | ide eet 
te | i ree 
ea that a anes 
=P? | j eet 
<a } \ Zaeaeen 
' Fi 
ee | 5 oe 
i : ! Soa 
roe Baers 
oe aay 
ee iy, 
<a ! Ree 
<a ava 
oe t ‘ af 
ee ; eae 
es: envi ee 
Si eee a2 Tad 
ipl aarves, eye 
oe with Bee. 
Feta ives 
a a H Ny 
ve a) 
7s eo ey 
vege A Ce 
aa — 
ee tt ale 
se te es ed 
he igen Sy 
Sees es 
a ent + +h 4 . 
eee ‘ he US.) Depart ie 
“a ‘ t j ar 
ie Research Center at Beltsville ax oe 
ar a ighwees 
7.4 = . far ts 
Kei tole rie ] AS abet 
eee sees 
“ae aey, t ee 
oe oh ah 
Oe avaks : a a 
a ae er Mees 
mie qos 
ao hae \ eee 
ae oe 
ie ag ae 
ey a ae 
a per a 
a 9 ae 
Bee Te ran 
Ba. fe } rei 
ot ae S eRe 
ea peg 
Lee Beet. oh: 
me = jeer 
ae The aut eee ik 
aes , Bite 
oe ba Vir Ay il Ex nina 1 ae 
oa Re { s BK k . 7 ee 
2 rk = ; ‘aa 
ee (Continued on page 312) es 
ae Berg 
ih ape 
EES Bains 
“ene (age 
py ae |. A os 
fee: io 
ae igs ee 
ale Bisa ts 
tien el ay 3 : anes q f 
SG Bae gre th | eam rc ms eo Pa ts) tr ee P: i ses 
BE ee Se he eet a es a a a Aceh 
he} 2 2 25 oe ‘ Be aeye i a 
Ny Tee Coe qi ; e ie 7 Y Gc RO te me sana 
ence Se renee . A i iia FT a a ae 
es ee * Dy Uae ec a Fi aie 
Ra ON a! ers ee ai pad oe ce le: = a 
a Tee Ae ds eg oS cs x dite “a POS # Bo tai, Pras 
RAS CRRA mie a sli Suis! 24) eesti ree gl ares . 7 by pe if i : 
ro ae eet Fife aS 2 
ae. ae eee es ae he 4 


effici 


militar 


There is 4 lin 
da siding 


roofing an 
y needs for alum 


There 15> 
ent farm structu 
f Aluminu. 


the use 0° 
in this development. 


increasingly 


REYNOLDS 


nowever 


serature redu 


it to the a 


P. O. Box 


FARM 


INSTITUTE 


Ne. 1800 


Lowisville 1, Kentucky 


now being 
inum. 


, 


ur 


Reynol 


um shade" to 


n 
n and weight gain 
inder heat-reflecting 


ietions Uu 


MILUONS 
oF 
LBs. 


800 
700 tae a 


4088 CONSTRUCTION) — 


1942 
1943 1944 194519461947) 1948 


1949 


1950 195) 


1952-1983 


he expandin m m n mpany — 
g prim i M 
ary aluminum production of Rey olds | | 
T etals Compa = 


@ historic chapter i 
pter in the company’s 33 years of cont 
inuing growth. 


no limit to th 
es and better farm 


e is artific 


sresent short supply. 


served from the pr 


NO LIMIT ON LEARNING. .- 
AND PLANNING! 


mount of Rey 


nolds Lifetime 


produced... -4 limit impose 


e development of more 
methods through 
ds Farm Institute cooperates 


in meat animals. 


alumit 


r benefits are 


Winte 
ial heat, more 


animal heat. 


apacity. +* 


if : 
a} 


Tune in ever 
very week ...'Th i 
e Kate Smith Evening Hour’ on Televi 
elevision — NBC Netw 
ork 


AGRI UR 
CULTURAL ENGINEERING for M 


tag 


‘Eyes: ea 
Pe tl 2 eee oe 
Ree er aie eae 1 oe a 
has ee ee ae | i ot? Ne Fe 
eee ae a Ce ae re es tee Rely) er Miiaeatins = ay ee epee, 
eins, tes — oy RO yw 7 bee. 2 open. © sre Sy eeoetiies ieee a Sad 
Ae ail ‘ies oy eee eee RL, os | eter, age eRe een mea Tes /™ 
ey: , Se cae ene OG Se ie SEE ROT Tong ys er | eA mre (Sree Oy 
Sie ad Sa ‘Soneee a pom: ores iC BUM ier siege eae oo mcr ae ae 
ae ee ee EAR es I oo ee 
otate ee a oe Beeb more re ee mM ea ; 
ie z las Sone ce ee oe aid Ke one I 
Pe ica Ris —— Peg ee orcas 2 poe n 
ee Rionstusig tee ee pig igs ge 2? : 
eee Fe cca tesstiege tase as Sheet ee eee SNS Se : : 
aye Fa ores ae ie ag eee Se RS SEE SE a ee , paar ee 
Sat aoe _ ae ; 
Ns Se be oe =~ "4 é 
rs gene Fe caness cer Etat ‘ 
Saas ae a ; 3 
ae. Boats ¢ 
aes a ae Pad 4 3 
Bes 5 tod Fe a Fs S A 
aoe Ber ee Fl ny 
Pete ees aS 
Ses : 

NER 4 
coe ; S3 Ne 
kal 3 
ea ; ee Alesinue ; 
Rr a i 
RE: er get nd by 
ang : 
ieee ; ig 
Bageee ; : : if 
er a po ie : 1 , 
a en . : % Hl 
pee ae P39 ; 
ie a 't ae : 
ke 9 bea : 
iy nies. i * . 
pes sis ex -*. x 
aye { 3 : 

Pee, £1 . $ 5 
Rue " : There is no limit to the research possibilities in the 
ee e: use of "a increase milk yield, ee 
ae Ciummer «: 
Ae productio Summer 
+ ae 5 tent mus are an 
: Re a} nc £ 
me ge ag Sith proving their importance. i “; ; 
Pp es ee 3s, : , 
oe Pit et aes _. fuel savings where ther es 
eee 2 eth Nfs 
See £36 StS warmth where there 1S only PF : 
dae SOE Ste Sera There need be no limit to the farmer's planning- Some can ‘ 
% ee ’ PAE al here 2 = ase tac i 
= a Ra ae the be And Reynoias i» 
ey Ries Rate he rapidly expanding primary aluminum ¢ e benefits 
ies 5 SE Sh ae : .) ‘ie - waiting for 
al Kei iet eae of aluminum are worth planning for..-.waiting tOF- 
a SF Re Ris : . 
ae 2 Sine ae 8 tS: 
ee ccna 
> ieee _ 
= i | a REYNOLDS FARM INSTITUTE 
4 a . 
ay ' | 
ae | P| ‘ 
eee! os re .  _ eso } 
ae | 
ke pm 
ae 
ts S | — ss , — , = 
ieee | 400 | | . : <4 Ot ff 
gpa A 4 d , 
PeAwuels $ ™ ef c a£ rd a 
ies ' : = / 7 3 /. 
sea x , é a 
oe . i y 4 
agi 200 i ao . 4 J 7, 
ea 4 ft $ 7 fs / 
=e 109 a ~~ Ae ™® 
ae NR ~vf Budi ; 
‘een | - a i ai 
ieee Se . ne 
serie a cine ES 2. we hr / \ ; 
aaa — = a = t 3a) ® Si / ‘ 
Fame Li 
2 Oe _ — oe . < _ : : a ! / 
ee ’ __ - } . : J f/ 
ps ex At Pin, 
Pos Se: ] ae V 
fea SE a ier it ~ 
Bese ‘oe ” ~ 
ee i 
aoe 4 
z Re : | : : 
ae -_ 
es 
— 
Se eS Sa : 
0 oe ee i —— 
ae. Rye “= wg (ieee ee ee eg seas i 
ee i ht St ee ek 3 oe ee ate ee 
a oes ce War See Pe ge ee 
x S57 re at eee aa Bee ey hoa eo <a ee 
/; Sia < Mawes aC ae eee Se Caer | me te Eee Sere : ‘ 
Bee ane se " eo aes ee ee Bn a SiN ax eee ‘ 
a me Ae re Baer oo Sede tase Ani eal 0 emer ts Reece 2 Aaae : 
» eee gees eat, Re i, ese eee sa f ¥ i é 
2 eae aS i hes in oe Pe At Se Bao a eee, : : ‘ we ae: 


as oe 
REE BP Lee. es Me so 


ASAE Annual Meeting Program 


NEWS 


AGRICULTURAL ENGINEERING for May 1952 


" es PARAGRAPH A NTE HN A mee Pe a 


SECTION 


ASAE Meetings Calendar 


4 S Ma 6 and —ALABAMA SECTION, Gult Breeze Inn, Gulf 
! b ( M x Shores, Ala 
4 June 1§$—iStH AS at Mes G, Hotel Muet act 
, S Mt hk is € M 
1 » August 28-27 —NoktTH ATLANTIC SECTIO University of 
I Maine amy Ore 
S Sey er & ( f Engineer 
' M k I ba x ( ( ix 1 
\ I i et 
é ie) r © NORTHWEST SECTION 
ay ft Mt . a Ore. 
j i x " l M ‘ December 15-17—WuInteR MeberinG, Edgewater Beach Hotel 
Hi I I ‘ it Chicago, Hl 
2 Note: Information on the above meetings, including 
( ( ! ‘ | . mM copies of programs, etc, will be sent on request to 
\ ( Pat ASAE, St. Joseph, Michigan 
: | ‘ ese. 1. & 
R , S n f WM: Har U.S. Der ! Aur will talk 
r a | t t will 
’ 4 | r ONT ¢ astor ean + } 
I. G. Porter ind £..J. Onpel: Ir.. Ola A & M. Collexe 
| NY Ri rar lt Crkie PROG 
\ H.s. H i Rural t 8) presiding 
; dite @ i pr hun git cn 5 dale hoe 
: I USDA N « Rea il Rese I rator scussing th 
(, 1 4 a P It ‘ “ t t rar 
‘ RM. Merrill, 1 A Co Th esi 5 a in - ap 
se Pash '' : ; Ho} Barre of Purdue Univer The third at 
| Bas 
i H New H M 1 The S He sev ee : ee at 
' Mow | State ¢ “ wi ‘ scuss the vert .e 
‘ t ‘ ect } r ie 
‘ pee tae 
i ASAI t I R I r Div 1a e Fa St res Divisi i 
: ' I \ the tor ‘ June rhe t eran 
‘ a A i pay recent develog he pipeline milker 
\ j { Mt k ha ne of milk by S Ao Wi uversity of Was sin 
Kh ASAT , I . This w ¢ tollowed by a paper ina atic milker tor the small 
i ‘ operator W oH k. International Harvester Coo WM. Hurst 
at ul Har cr ( US) Departme ture, Ww talk « the subject of farm and 
| t ' ? bein mnie a a ressing f i ind operations 
tc ast ‘ 
bareM STRI « ' PROGRAM 
t vst Mach KY PROGKAM The tore session of June 16, with ©. Ko Ors, charrman, Farm 
t 1 rt Str 2) presiding, w t with a toot research on 
“ l | ‘ t I al propertie t str il panels ade (Continued on pare P4 
“ ( Bou | N in ¢ l r 
S « \ ( A t t 1 
, ‘ ( \ it A kK Alabama 
| A ( ‘ 
' l ‘ 
\ ‘a me l I ' 
t MI t M M ( 
I ‘ &. i & vue ct i 
‘ A pay 
E.« Mch It ‘ A Rea USDA I ace M 
s 
‘ ’ “ 
an \ N \} I) 
A | fb. we ‘ 
{ l A 
\ I Tir Ne OPPiCi RS OF THE VIRGINIA SECTION 
‘ I Hi In th I re are show r of the five new officers ot the Virginia 
! : H i Sect t the Americ Socie Agri ral Engineers installed at 
I s ow Georke B OH t ‘ c the Se sa i 
‘ t < Brida Va Apr i and Let naht 
1 ‘ “ l \ Hi t ' 4 cla tar i ‘ cr, Virg 
4) \ 1 “rt t i « Sta | lLawr Ca ' 
t ‘ M F_A ( re eNKINGE Virg iP echnic Ins 
Mi r chairn 1 Case f i leale 
‘ H ‘ c MoN« Marsha r i n ssociate aur ral engine 
t i M Hi Virw a Agr ral Expe a St At i ] 
( 4 1 Y. ww « a) AM ¢ ( ry engineer, Appala ant r Power ( was 
i A us. d \ will « 1 whe ¢ picture was tak 


4S Paaats > ol (ae ia be Se ae 
Lek sete. fa ss ee toe Te eee : 
— a is ae ak ah ae ui ae 
; Le a Pan ae <4 ‘ 
Repent) iy 7 Bee a ee - 
Eee eG eu ; Ph ae ee ee ee 
— . a - pee Roy? 
ihe stale 
= foe a hg 
‘ t . age sn 
ae ee ae 
oe iby 
ae PR —“C;sSCSCisS ae 
se OY or 
en eh ed 
i ee a 
: Spe eee 
pif Aa 
ee Srey 
Shel toa 
Sate Laid : . * ec) i ee: 
fe Oe aie, 
eu petal 4 
_ ee Se te 
ae ape 
Oe: a oa 
mate: Bee 
Sas Re 
a Chee 
Rts pea 
rae ae 
es > “ 
Nps gee 
ae oy) ane 
Bers & ars: 
TS) tee 
Sees te 
Reng. es 
tee a ae 
ae aay. 
ae a ae 
gl ee Sg 
og f ee 
\ a 
a aS 
4 ; a 
* ; 4 . year 
4 ee 
4 es 
a ’ Ties 
4 | Er 
a i «Eee 
ae ; eae 
SE SO 
- eer, 
| etal ee 
4 Miers 
2 pid 
S Lap | 
s teat 
ie he 
: P a oy 
 ¢ ea 
ot Fs < 
‘oe ea 
- dq ee 
& aaa 
#3 . ess 
: { ee 
“2 i ee ys on 
“ | _ a ¥ 
a ee 
es ere 
La q Bees) 
| To 
ay 1 ae 
oe rae 
BY awe eet 
4 = 
ai ae 
ae ae 
5 aes 
Se et 4 
Pe: ce 
-- ey 
ina Se | 
sg ie ae te, 
ee reat 
pet aes i 
re ae 
ag 3 BoB 
“Fone Se 
ek. Spee 
Re Pee 
aif ; sa Se 
<s ae 
aa & ate 
6 are ya 
7 te 4 
% a aie, a 
| Bor cig 
Fi EX ents 
es tee Bey Pag 
Bae: aa 
ek Be 
ey 5 eee 
xa i ¥ = tie B 
ae eed 
a oe 
Pe ae 
P= sae ee 
yy 5 fe 
=e oe Bey 
eed Bg 
ae ee + 
are: at 
a tae ee 3 
fea a 
ae Pe aly , fe} 
re ae oe 
oS ae ‘gale 
Cees Ser 
ee cu Sie 
ae ¥ Nae 
hace pe 
}- ee y ed 
eee ee. 
pes “aa 
re et 
owe ae: 
ee: q aes 
ag ee 
“ome SS a 
Bes 2a bees a 
Bea ae 
Beta: ee! 
‘vas eae 
+ au a om 
ee ih ht Es ae 
ee : 
as ee 
| es hoor 
RIG Feit . “a3 
peas tree 
eee fee 
“DU ee ere 
Baas Ses are 
2 See Se 
lagi? . : ie 
4 25 ti iS ee “ 6. (eee nie te it oa x TUS aS ah aaa a rane ls . 7 a a 
ee te i ses acre a ae) SS lh ia sk il ane RR ec Set see, oe ho moana : a Fst 
es Mend pte |” Fn ieee ee EP as eae ia “4 " Spach me eines ae ee 
Pag Daa! Cae : i St ia SR ee tt se eer ii ow 
paee aes ° ro oe Bias Porat eee an: 
FS 7 o. .  e he A>. = -_ has Dn Be ed A ae a eee ew S ‘wa € 


i 


Rw ad AO we Sl 


a Bad my” Ae eat “ a foe ; oe o ye ef . oS ‘ ’ Ps a ” oy \ 
; ee, eh oa tie Sh Y, geet ' RE yee Si Soe £ a4 ieee i 
Pare tae er ST eae Pe Aah in SOE OOO ea 
The Oliver Model 33 self-propelled combine uses a Link-Belt conveyor screw in the header and also employs three types of Link-Belt chain | 
There’ bstitute for “total engineering” 
eres no substitute for total engineering 
* 
in screw conveyors 
LINK-BELT integrates all get the exact type and size for your particular 
components to give you the right requirements .. . engineered to suit your needs | 


. In addition, Link-Belt Screw Conveyors are accu- 
ae Coe for —_ machines rately made for easy assembly and smooth, long-life 
Here's how “total engineering” works for you when operation. They help to make your farm machinery 
you buy Link-Belr Screw Conveyors. First, Link- designing task easier, more flexible. 

Belt conveyor specialists analyze your needs—then Ask the Link-Belt office near you for any engi- 


recommend the right components. That means you neering assistance you need. 


Link-Belt builds augers and screw conveyors for farm machinery of all types 
! + a ~ s Forage iN 
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+ “yy spreaders * - LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
| 2) lanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 34, Seattle 
4, Toronto 8, Springs (South Africa). Offices in Principal Cities. “7-a 
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Bronze spur gears 
Oberdorfer alloy No 16438 


Packed to withstand 
the aromatic oils 


Micro-finished 
stainless steel shafts 


Lubrication 
fittings 


Correct Farm 
Spraying is 


SPRAYING 


It is costly to spray any way 
but exactly. All of the 300 
stvles and sizes of new Ober- 
dorfer Bronze Gear Pumps 
are metering pumps, enabling 
you to spray exactly the cor- 
rect amounts. 


Why pay more when the 
best costs less? Buy Ober- 
dorfer Pump-equipped farm 
spraying equipment. 


Agricultural Pump Division 
Oberdorfer Foundries, Inc. 
1425 Thompson Rd. Syracuse, N. Y. 
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ARRY SIMONSEN uses two 36 ft. x 
96 ft. steel structures as combina- 


tion poultry house and machinery stor- 
age buildings. Half of each unit is used 
for poultry. Here's what Mr. Simonsen 
says about these steel buildings: 

“We think these buildings make a 
good combination because they are eas- 
ily converted if needed for other uses. 
For chickens, they're working fine, and 
are much better than our frame build- 
ings because they are insect and vermin- 
proof. We don’t have any trouble with 
paint peeling and the buildings always 
look good. We would recommend these 
steel buildings for poultry anytime.” 

It’s easy to see why the best poultry- 
men are buying steel buildings. They 
keep out rats and are not affected by 
termites. The tough steel sheets are 


3 


"We 


1) 


windandrain-tight andeasy to maintain. 

To insulate and inside finish these 
versatile and durable buildings, you 
first apply any suitable insulating ma 
terial, cover with a vapor barrier and 
then attach the galvanized steel sheets 
The steel sheets are far better than 
fibrous material because hens can't 
peck holes in them and they are easy 
to keep clean and free of vermin. Ceil- 
ings are easy to insulate, too. In this 
case, Mr. Simonsen just stretched wire 
fabric overhead and covered with straw 

Steel buildings have been thoroughly 
proved on thousands of farms for poul 
try, livestock, machinery and crop stor 
age. Ask any farmer who has a steel 
building and he'll be quick to tell you, 
you get more for your money when you 
build with steel. 


says Harry Simonsen 


, Marion, lowa 
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SEND THE COUPON 
FOR FURTHER INFORMATION 


Agricultural Eextenmon Bureau 
United States Steel Company 
Room 28025 5 Wilham Venn Place 


Pittsburgh JO, Pa 


Please send me free literature about steel 
farm buildings. Building will be used for 


Approximate size or capacity 
Send information to 


Name 
\ddress 
County State 


United States Steel Company is a steel pro 


fucer, not a steel fabri 


or Your request 
therefore, will be sent to building manufactur 
ers who fabricate steel buildings for farm use 


U-5°3 Galvanized Steel for Farm Buildings 


You get more for your monty when you build with Stel 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND ° 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. © UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


2-909 
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Applicants for Membership 


The persons 
admiasion to 


listed below have applied for 
membership or for transfer of 
membership grade. in the American Society 
f Agricultural Engineers Members of the 


Society who wish to commend or object to any 
if these applicanta should write the Secretary 
f the Society at once 
A J I 
i r | « M 
| 
Hab leurs W a) I Ww I 
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Single cylinder 
6 to 9 hp 


2 cylinder 


7 to 13 hp. models. 


V type 4 cylinder 
15 to 30 he 


models 


eibes 


POWER Z oy i 


WISCONSIN MOTOR | ‘CORPORA 


World's largest Builders, of Heavy-Duty. y Air-Cooled Engines 
MIL w Al u K t 


I a Francis A —Designer 
Bloedel, Lt Va iver, BC 
t pee, Joun H—Chiet engineer, Kewance 
Mact & ¢ ( Kewanee, | 
G w Mike — District manager The 
Massey Ha « Chamblee, Ga 
Hiawa losivpH — Chiet engineer, Ma 
Plow ¢ bs cl, W 
Har GTON, Ricitarp F—Daistrict engine 
Bearings Co t America, La er, Pa 
H Yo si—Student, | Ida 
M w, Ida 
Tack Terry | —S ta al eng 
r, A if ‘ K cham, Ala 
Jack se Wiper N—Ags f einec 
I ( i R | pment, W 
Kirk larry B—S ‘4 ers t Ida 
M wd 


KraschHNewski, Mrivin W 


nen WISCONSIN. 
"ong 


Z POWERED FARM- 
MOR Crop Dryer 


Crops like corn, peanuts, rice, oats, soybeans, 
hay, grass seed and many others .. . all are 
dehydroted by the Farm-Mor Crop Dryer, built 
by Southwest Industrial Heating Engineers 
and powered by a Wisconsin Heavy-Duty Air- 
Cooled Engine. 


And in offering your professional guidance to 
the people you serve — your power choice 
should match the confidence you have in the 
power equipment you recommend. Wisconsin 
Engines offer you that confidence through 
well-engineered, soundly-designed features. 
For example, you have freedom from bearing 
failure, due to tapered roller bearings at both 
ends of the crankshaft, absorbing all thrusts. 
You get fool-proof air-cooling in any climate. 
And an easily-serviced OUTSIDE magneto 
with impulse coupling means fastest any- 
weather starts and steady running, always. 


Wisconsin Engines provide maximum torque 
at usable speeds — desirable for equipment 
that really has to go to work. Write for de- 
tailed specifications covering all 4-cycle single- 
cylinder, 2-cylinder and V-type 4-cylinder 
models, 3 to 30 hp. 


=e Uy 


b, WISCONSIN 


neer, Jot Deere Harvester Works, East 
Moline, Ii! 
Krause, Ernest G—Student, University of 
Idaho, Moscow, Idaho 
Larsen, Darkett © —Student, University of 
Idaho, Moscow, I 
Mackay, RicHarp S—Serviceman, tarm ma 
chinery div., Gailey & Roberts, Ltd., Nasrobi 
Kenya, Atrica 
McPHerson, Warten K., JR —Senior project 
engineer, New Idea Div, Avco Corp., Cold 
r, OF 
ON, LaukeNce B—Consulting CPA 
Scotland Neck, N. ¢ 
MatiKas, JouN J. —Sales engineer, Fafnir 
Bearing Co, New Britain, Conn 


Morret:, T H—Chriet engineer, The 
Corp., Charles City, lowa 


Morrissiy, RicHarp P — Assistant product 
specialist of dairy equipment, International 
Harvester Co, Chicago, Ill 

One, Cort L—Vice- president, product de 


velopment, Deere & Ce 


Moline, Il 


Ourada, Martin’ | —Student, University of 
Idaho, Moscow, Idaho 

Pryor, RiGinatp R—Drystrict sales engineer, 
John Bean Div., Food Machinery and Chen 
ical Corp, Lansing, Mict 

Renrroe, Comer |} —Manager, agriculture de 
velopment division, South Carolina Electric 
& Gas Co, Charleston, S. € 

Rowison, Wayne L.—Student, University of 
Idaho, Moscow, Idaho 


SATHASIVAMPILL Al, 
Departn 


R. —Special farm no 
nt of Agriculture, Ceylon 


anager, 


Scuaar, Henry W —Experimental engineer, 
The Oliver Corp., Springheld, Ohio 

Srarnies, Wittiam G—Designer, New Hol 
land Machine Div., The Sperry Corp, New 
Holland, Pa 

Smoker, Isaac Z — Partner, Smoker Farm 


Intercourse, Pa 
STARK, MartTiN—Sales engineer, 


Elevators, 


Esso Standard 


Oil Co., New York, N.Y 

Stivers, Orwett O—Farm electrification ad 
visor, Massissipp: County Electric Co-opera 
tive, Blytheville, Ark 

STOCKER, THomMas W —Drattsman, Cornwall 
Street Railway Light & Power Co, Ltd, 
Cornwall, Ont., Canada 

Storr, Emir—Field engineer, J. I. Case Co 
Racine, Wis 


STUFLAND, Harorp M —Project engineer, 
Deere Spreader Works, East Moline, Hl 


John 


STYNER, WENDEL —Student, University of 
Idaho, Moscow, I 

ToMLINSON, ByRON R—Irrigation engincer, 
Soul Conservation Service, USDA, Laramie, 
Wyoming 

Wayranp, Wiiiam FE — Manager of field 
sales, agricultural orginal equipment div 
Dayton Rubber Co., Chicago, Ill 

WHiseNANT, Dewry A —Trainee, product en 
gineering, J. I. Case Co, Anniston, Ala 


Wiriiams, LaMar—Student, University of Ida 
ho, Moscow, Idaho 
York, Bruce O—Tire engineer, US Rubber 
Co, Detroit, Mich 
TRANSFERS OF MEMBERSHIP GRADE 
KigkpaTRick, WiiiiamM M Ir. — Engineer 


U.S. M 
DC. (Atthate to Associate 
Mrivrk, Rosert H. — Senor 
Deere Des Moines Works, 
(Associate Memt 
Roth, Fret 
cultural engineering, 
Orono, Me 
Warpirt, N 
cultural engineering, 
Ames, Iowa (Athliat 
Winn, Paci N., 


agricult 


tual Security 


Agency, Washington 
Member) 
engineer, John 
Des Mo ne 
yer to Member) 


W —Assistant professor of agri 
University of Maine, 
(Associate Member to Member) 
}—Assistant protessor of agr 
lowa State 


College 
e to Member) 

IR —Assistant professor of 
ural engineering, University of Mary 
Park, Md Member 


land, College ( Associate 


to Member) 
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You should watch Joe work sometime. Pick 
any holiday afternoon when it’s summer and sunny 
and the Mayville Mules are out to kick holes in a 

team from one of the neighboring towns. You 


can't miss him. You'll see him out there, big 


and dark blue and trimmed in self-confidence. 
He'll be calling them as he sees them—dish- 
ing out justice like a Solomon and sticking to 

{ his decisions like Horatius at the bridge. 


Naturally, competition gets a little sharp 


sometimes and an occasional exception is 


taken to Joe’s uncompromising edicts. You'd 


# think some of the names he gets called would 


raise welts, but they roll off Joe like rain. He 


can stare a shaking fist straight in the knuckles 


and bat down a dirty look with a flick of one 


heavy eyebrow. And he does it. But it’s only fair 


to say that on those particular days, Joe’s popu- 


larity snuggles mighty close to zero. 


The next morning, it’s a different story. Joe is 
back at his regular job, selling and servicing John 


Deere equipment. His ball-park officiousness is 
stored in the closet with his umpire’s cap, and the 


hand that counted off strikes less than twenty-four 


hours ago stops work only to greet arriving cus- 


tomers. 


And it’s a funny thing—some of those very 
customers are the guys that yelled the loudest 
yesterday. Yep, it’s a funny thing, all right—but 


that’s America for you. 


*Joe B. is a fictitious name given here 
to a John Deere dealer we know. 


JOHN DEERE 


so8™ PEEe, 


w»otvttwnwe  #errinons 
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Xocleesled GANGES 


are specially built for “roughing it” 


S os ae 
= pages, 6x 9 inches. Hlustrated and indexed. John Wiley and Sons, Inc 
(440 Fourth Ave, New York 16, No Y.; London, Chapman and Hall, 
Ltd.) $5 
Pe Ot special interest to agricultural engineers, this revised text and 
i atiad reference includes material on new equipment and techniques for um 
Hen Ave. pr ving the economy of forestry a forest product utilization practices 
Tree planting ines and portable power saws are considered as 
rops, pas estal d al to farm forestry practice. There ts additional material 
iar eres namie of agricultural engineering interest on harvesting and handling of forest 
ne ar Sie ree products, use of wood tarmis, and special products. Chapters cover 
efly. Chapter headings forest trees in a balanced agriculture, gr wing forest-tree crops — 
‘ 2 “shane epee econor basis, grow forest tree crops —t iol gical basis, how to 
ays Crops grown improve and perpetuate existing farm forests, how to establish new 
? tie dntled and farm tore wz the volumes of farm-forest products, measuring 
ae seniticee ‘tucks volumes and growth of farm forests, making trees into the most valu 
nd ognamentel pleats ible wood pri ts, marketing farm-torest products, best use of wood 
ek mast on farms, management of farm forests for special products, how farm 
forests may aid wi farm-torest plans and records and aids to 
owners of farm forest. The text 1s supplemented by appendixes on 
\ and Ralph H n names of trees and their scientific equivalents, habits and re 
Cloth, x1 4+ 340 qu nts of the more important and widely distributed tree species in 
farm forests the United States, some dan 
aging torest insects and diseases, log rules 
sample volume tables, examples of analyzing 
lata for tarm-torest plans, farm-torest cial 
recor tederal torest experiment stations and 
state agricultural experiment stations 
FakM Power, by the late Ben D) Moses and 
KR Cloth, xu 184 pawes, Ox 
inches { and indexed. John Wiley 
and Sor 440 Fourth Ave, New York 
16, N 5 
This as a text for a one-semester course for 


ROUGH WEATHER 


No danger of condensation or dirt 
hindering the dependably accurate per- 
formance of Rochester ammeters, tem- 
perature and pressure gauges. Fog- 
proof—their easy-to-read dials are her- 
metically sealed behind extra strong 
glass crystals. No plastic substitutes, no 


discoloration, 


ROUGH GOING 


Even your smoothest riding tractors 
have to take a lot of hard knocks—the 
tough, but sensitive movements of 
Rochester Gauges are protected with 


vibration and pulsation dampeners. 


‘ROUGH USE 


Always working under heavy load, 
temperature and pressure are high and 
critical. That's why tractor engines are 
specially built, as are Rochester Gauges 
to protect them. 


No wonder practically all leading tractor manufacturers have been 
specifying Rochester Gauges as standard equipment for over 35 years. 


406 


Manufacturing Company, Inc. 
99 Rockwood St., Rochester 10, N. Y. 


be 


re. It is also suit 


lealers, sales, 


agricul 


use as a reterence by 


service, and operating personnel who may not 


have had advanced engineering training. It 
lealy with internal-combustion power as devel 
oped in stationary engines and tractors, and 
makes no attempt to cover electric motors as 
farm power units. Chapters cover farm power 


levelopment and utilization, fundamental terms 
relating to heat engines, engine parts, internal 
ustion engine principles, valve and engine 
cylinder 


fuels and com 
and carburetors, ignition 
ds, diesel engines, fundamentals of elec 


arrangements 
1, carburetion 


tric renition, electric cells, electric spark igni 
tion, Magneto ignition, starting and liehtine 
systems, governors and governor controls, en 


gine cooling, lubrication, bearings and bearing 
4.6 


ubrication, engine troubles, tractor types, 
clutches, transmissions, differentials and final 
drives; pulley attachments, power take-offs, and 


power lifts 


arresters 


tractor controls, air cleaners, spark 


traction members, engine and tractor 


repair, power Measurement, tractor and engine 
testing, hitches and drawbars, and tractor se 
lection and management 

Sou ENGINEERING, by M. G. Spangler 


Cloth, ix + 458 pages, 6 x 9 inches 
and indexed International 


(Scranton, Pa.) $6.50 


Illustrated 


Texthook Co 


A reterence tor the many engineers and con 
tractors with little or no formal traiming in soil 
mechanics and related matters, who encounter 
soil as a tactor to be considered as a support 
for structures, airport 
runways, piling, dams, conduit and other high 
weight 


ing foundation 


roads, 


loads; as an engineering material in 
earth dams, levees, and em 
and as a factor influencing the 


behavior of water. Chapters cover introduction, 


works such as 


bankments 


the origin and nature of soil, the soil profile, 
soil structure and texture, soil density, soil 
surveying and sampling, soil water, hygro 
scopic morsture and the colloidal fraction, 
capillary water, gravitational water and seep 
axe, flow nets and seepage forces, soil-water 


consistency, engineering soil classification, frost 
action in soil, granular soil stabilization, thick- 
ness of flexible pavements, stress distribution 
in soil, consolidation and settlement of struc 
tures, shearing resistance and strength, stability 
of slopes, embankments, earth dams, 
pressure on retaiming walls, bearing capacity, 
piles and pile-driving formulas, and under 
ground conduits 


levees, 
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4 Summary of Weather ( jitroms at East Electricity on Farms in Eastern Washington 
Ww BULLETINS Lansing, Michigan, Prior to 1950, by W. D by Henry H. Stippler. Washington Agricul 
Baten and A H. Eichmeier Michigan Agricul tural Experiment Station (Pullman) Stations 
ural Experiment Station (East Lansing } Circular No. 149 (July, 1951). An economist s 
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Revised Novern 
Department of Agricult 


D« A practical guide 


presented 


or good lighting, selec 

ures tor various locations 
izhting tor tarmyards and build 
home, and special purpose 


Equtpmens for Harvesting 

by Geo. B. Hanna, WH 

and W Carleton. Reprint from 

Quarterly Bulletin of the Michigan Agr 

Experiment Statu (East Lansing) 

Vol. 44, No. 3 (February, 1952 Reports on 

a comparison study with results generally fav 
orable to a vacuum-type harvester 


How Improte Engineering-Management 
Communicat: National Society of Protes 
S101 neineers (1121 Fitteenth St, N.W 
Washington 5, DC.). Single copies $2.00 
This is a report on Executive Research Survey 


Number One by the sponsoring Society's Pro 
T LONG-WEARING ORIFICE... er © sponsoring Soc 
fessional Engineers Conference Board tor 
stainless steel at critical wearing points re- Industry. [It summarizes in 46 pages the results 
. ¢ y A representative cross section of 
sists wear and corrosion. , : 
organ 1 the United States 
! was n ju mnaire, supple 
ted ersonal inqut a onsultation 
2 PERFECT SPRAY PATTERN... entenel enquiey so saaee 
> subject covered in separate chap 


smooth even pattern at all times. Full industrial communication 


- if v4 inagement gets the 
and hollow cone sprays are available. . 
oF t if engineers want 


3 EXTREMELY SMALL PARTICLE SIZE 


ideal for insecticide spraying. 


4 LARGE 100 MESH MONEL ax 6 hemmore ts 


wire st screws into tip. on of Engineering Manpower How 


kasier les easier to handle. tt a Fngineers,’ and “How t 


Available with ball check valve 
built into strainer. os ted Space Heaters for 
Small Farm eliing by Carl A 
Reaves and Stewart. University of Mis 
Columbia) Research Bulletin 48¢ 
Jacketed heaters, together 


systems, show some poss 


b INTERCHANGEABLE with FS (tlat spr: : : é imd-Lt ck Handbook. Joint 

avs andl ¢ . ee 5 nittee on Grassland Farming (Box 
ce Norwich, N. Y.). Single copies 25 cents, slid 
prices on quantity ord Speci 


and back cover available at nominal 


6 AVAILABLE 


ost on orders ) or more. This is a 
es and s} P e 


npanion t 


blication, “Green Fields Are Gold.” It ts a 
i8-page pocket-size ation giving briet 
specihc answers to 104 questions on grass and 


~woklet to the Committee's earlier 


legume programs, how to cash in through live 

stock, best usages for pasture, hay, silage, 

Te - ; fodder, and roughage crops; irrigated pastures, 

ik iL y processing and storage facilities, and grassland 

Man machinery. Concluding recommendations are 

a én brief and to the point: (1) Use good quality 
‘AVE., 


livestock to make grassland farming profitable, 
MOINES, : 
Sree 32 


and (2) don't plunge into grassland farming 
in Grow into it 
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PUMP WITH 
FIXED TEETH 


VICKERS VANE PUMP 


Sr 
Aker NG 


FEMPERATURE-- DEGREES FAHRENHEIT 


Curves based upon comparative tests of a Vickers Vane 
- Type Pump and one with fixed teeth of equal capacity. Oil 
used complied with Army Spec. 2-79-B. 


ers Balanced Vane 
bo Pumps for mobile 
equipment are available 


sic sizes wit 
=_— a0 delivery 


ratings and @ 
variety of mount- 
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with WiICKER$S 


BALANCED VANE TYPE PUMPS 


Cold weather imposes a double handicap in starting. All engine 
parts tend to be stiffer, and the power of the starting battery 
is greatly diminished. In vehicles furnished with power hydraulic 
equipment, the starting load may be seriously increased when a 
pump with fixed teeth or lobes is directly connected to the engine. 


Vickers Balanced Vane Type Pumps do not have this 
effect. At rest and at normal starting speeds, the sliding 
vanes are retracted...only after the engine fires do the vanes 
expand and pumping begins. The result is that Vickers Vane 
Type Pumps make cold weather starts much easier. 


For further information, get in touch with the nearest 
Vickers office listed below. 


V ICKERS$ Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. e¢ DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA + CHICAGO (Metro- 
politan) « CINCINNATI «+ CLEVELAND «+ DETROIT + HOUSTON 
LOS ANGELES (Metropolitan) « NEW YORK (Metropolitan) + PHILA- 
DELPHIA «+ PITTSBURGH + ROCHESTER + ROCKFORD « ST. LOUIS 
SEATTLE + TULSA + WASHINGTON + WORCESTER 


4768 
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For GREEN PASTURES 


the W.C. Tyler Farm relies on 
MARLOW Irrigation Pumps 


This tractor-mount- 
ed Marlow Model 
460SB centrifugal 
pump is used by Mr. 
Tyler of Vernon, Ver- 
mont. With it he ap- 
plies approximately 
300 GPM of water per 
setting in his pastures 
through 1000 feet of ir- 
tigation pipe and 12 
sprinkler heads. 

“More than satisfied,” soys Mr. Tyler. “So much so I’ve since bought 
another Marlow.” 


MARLOWS EARNED LEADERSHIP 


Farmers everywhere find that a Marlow pump is 
more than a seasonal investment. A Marlow can be 
moved readily from one location to another. In ad- 
dition to sprinkler irrigation, a Marlow can be used 
for fertilizing, spreading insecticide, frost control, fire 
breaks, water supply, drainage and many other 
farm jobs. 


Marlow centrifugal pumps are available in a wide 
range of models for any sprinkler irrigation job. Sizes 
2 to 6 inches, including two models specifically for 
the new 2- and 3-acre sprinklers. Capacities 50 to 
1900 GPM; pressures 30 to 200 PSI. Powered by 
gasoline and Diesel engines with latest safety 
features. 


All Marlow irrigation 
pumps also available 
direct coupled to elec- 
tric motors or adapted 
for belt drive from 
tractor or other aux- 
iliary farm power 
unit. 


Write today for com- 
plete details and 
name of Marlow 
dealer nearest you. 


255 GREENWOOD AVE. RIDGEWOOD, N. 


leading Manufacturer of Sprinkler Irrigation 


PERSONALS OF ASAE MEMBERS 


Buford M. Cannon, wt recent receive his master of science 
legrec agricultural engineering at Virg a Polytechnic Institute, has 
Ts al ens ‘ ff at N ( a State ¢ exe 
af " i f K i pea ta 
S Cn , ¢ s we re A fie t artificia 
x I at VPI I A ew he ¢ 
Reyes I ed a i 


ay f application equipment 
Wesley ed the aff the Taylor-Wharton Lron 
ind Steel ¢ the capacity of research engineer. He 
was t ( Machinery Coopera 
tive s addition to the staff, 
Hot ment in the Taylor 
Whar n a program of devel 
of lroad and industrial 
u I. Ladde n reve 
( is been transterred t 
‘ pre t and general n 
associat ompany. The ne 
porta rigation systems in 
Stanley Wo. McBirney, until recently in charge of the weed control 
nachiners fevelopment project of — the machinery division 
BPISAE), US) Department ot Agriculture, 1s now associated with the 
( perative Fiber Comn which 1s a cooperative Point 4 project 


or mission between the Cuban government and the USDA. His work 
will deal with the mechanization ot harvesting and processing of kenaf, 
a sott fiber being developed as a substitute tor jute in making sugar 
bags, etc. He ts headquartering at the American Embassy in Havana 
William EO Meek. in charge of the regional cotton mechanization 
project, under the point sponsorship ot the US. Department of Agricul 


ture and the Mississippi Agricultural Experiment Station at Stoneville, 
has resiened to enter the tarm machinery business at Greenville, Miss 


Mr Meek has made distinct contributions to the mechanization of farm 


crops ot the South, including the development of the line-diagram 
system of setting farm machinery. He ts the author of numerous articles 
on crop mechanization and has served on many ASAE and other com 
mittees dealing with tarm machinery problems 

C. P. Wagner has been named electric farm consultant for North 


Central Electrical Industries, 209 Foshay Tower, Minneapolis, Minn. He 
was tormerly director of tarm service tor the Northern States Power Co , 
a posttion he had filled since 1925 1925 he had worked in 


the latter s distribution and engineering department on the design of 


Previous to 


farm service lines. In his new work he will have a large part in a 


on program to be expanded by the NCEI, a 
i 


rural electrification promot 
trade association of electrical manutacturers istributors, contractors 


id utilities 


At a dinner honoring him, on his recent retirement as head of the agri 
cultural engineering department at Pennsylvania State College for the 
past 36 years, Prof Rl lasingame (left) is shown receiving from 
Howard ‘r «centers, president of the Pennsylvania Student Branch of 
ASAE. a combination electric desk 1 p and clock as a gift from the 
Branch Dr Lyman E. Jackson (right), dean of agriculture of the 
College, was the speaker for the occasion 
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all it takes is 


MASONITE TEMPERED PRESDWOOD 


and a little time 


No farmer has to put up with an old, rough, splintery 
wagon bed that leaks grain. 

Any farmer or his handyman can correct this 
trouble—fast—with Masonite 4'’ Tempered 
Presdwood.* These smooth, all-wood 
hardboard panels never split or splinter, 
present no cracks to catch grain or 
dirt. They're strong—take years of 
service without appreciable wear. 

Resist moisture, too. 

Tempered Presdwood does scores 
of farm jobs betier . . . builds new 
structures, strengthens old ones. 

Ideal for brooders, feeders, bins, 
shelters, etc. Would you like a 
sample? We'll be happy to 

send you one, along with some 
pertinent information. Just 

send us the coupon. 


H 
Here's How It’s Done 


With wagon sides off, —- 

V4" Tempered spine 
smooth side up, —— rv 
bed. Fasten down wit ros 
or screws. Any ee 
openings are nea ape 
with drill and keyhole A 
Sides and ends of w agon c 
be lined the same way: 


in, MASONITE 


better hardboard for better farming 


—sold by local building materials dealers everywhere 
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Fela lela 


© CORPORATION 
Dept. AE-S, Box 777, Chicago 99, Ill. 


Please send mea free sample of Masonite Tempered Presdwood 
and literature about Masonite Presdwood Products on the farm 
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THE RADIATOR THAT 


NI 


The core is securely bolt 


ed to the heade a be 
easily maintained and 
repioced | damaged 

f 

‘ 
he Y r] ‘ ke 4 
s mem be st t 
s designed with 
severe shocks and strains 


The tube and fin core pro 
vides cooling under the 
severest operating cond 
tions, special fin spacing 


eliminates clogging 


ae ae allr 


The Young cast iron shell 
heavy duty 
proved 


radiator has 

ts ruggedness on 
the International Har 

zy vester 9 series 
tractors. 


wheel 


BUILDS RUGGED RADIATORS THAT COOL THE 
JOB AND CUT MAINTENANCE COSTS 


It will pay you to investigate the advantages of 
the Young Agricultural Radiators. The combi- 
nation of a new type core; cast iron tank and side 
members with reinforcing at the points of greatest 
stress assures International Harvester customers 
proper cooling and long life for the 9-series steel 
or rubber-wheel tractors. 

Young Sales Engineers will be pleased to show 
examples of Young engineering and production 
solutions to problems similar to yours. Write us 


NG 


Heat Transfer Products for Automo- 


Py mn > > , 
4795 NX You 
I yrARsor |} 

\ PROGRESS 


ve and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry. 


YOUNG RADIATOR COMPANY 


Dept 292 ¢© RACINE WISCONSIN 
Factories at Racine, Wis s 


i Mate 1 nois 
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Physiological Aspects of Chick Brooding 


Continued from page 298 


Management. The same authors (1949b) report a series of 
brooding experiments to exghteen days in which all conditions 
except heat and placement 
In one 


of feed and water were the same 


lot no hover was used and the temperature of the entire 


on the first and reduced 0.8 F each day 


available at all 


room was 91 f day 


Feed and water were readily times to the 


hy 


chicks. The second lot was raised in a commercial battery 
broader nder which the ten perature was started at 94 F and 
lowered O.8 F per day while the ambient temperature was kept 
it F for the entire period. The feed and water were so 
arranged that they were essentially inside the battery. The 
third lot was similar to the second except that feed and water 
were obtained by the chicks reaching through holes along the 


t 
sides of the battery. In the fourth lot the chicks were brooded 


on the floor in a room held at 75 F and had access to electric 
hovers under which the temperature was managed as in the 
second and third series. Water was provided by small chick 


tounts and feed was in chick feed troughs on the floor outside 
the hover 


At the end of the eghteen-day experiment, the results were 


is follows 
Gaininweimht Feedeatent Feed 
v3 ‘ “ I per chick, & 18 days, g ethciency 
{ em nic XN 4 
Br ‘ 66 10¢ 
Br tsicke ( 1 
I ; is 1 


A turther study of their data revealed the fact that the 
chicks in lot 1 began eating earlier than those in the other lots 
Lot 2 was second in this respect followed t 


that 


y lots 4 and 4 in 
order 


Practical Consideratioy These data supply the agricul 
tural engineers with some of the information 
they deem desirable in planning brooder houses and equip 
ment. At the same time, some information is yet lacking. The 
authors determined, but did not report, the volume of water in 
the cloacal excreta. The total would increase as the birds 
grew and, with the increased volume of respiratory water in- 
crease the moisture in the litter. This in turn furnishes an 
improved habitat for the development of harmful fauna and 
flora. It 1s a disease hazard 


and heating 


Thus while the humidity, in the experiments reported by 
Barott and Pringle, had no effect on their birds to eighteen 
days, it 1s of great importance in practice, especially after the 
birds are three weeks old 

A corollary of this damp litter problem is another for 
which there is no information the engineers can set on their 
numerical ‘scoot sticks”. How much ventilation will be re- 
quired by a given number of birds to keep the litter dry enough 
to hold the disease hazard to a minimum, remove the am- 
monta from the pen and still not unduly dissipate the heat? 
Dougherty and Moses (1933) found that one cubic foot of air 


per 100 chicks per minute under a closed electric brooder was 


lot sufficient to prevent excessive ndensation or meet the 
needs of the chicks to six weeks (Continued on page 314) 
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Here are three sound motion pictures that show how farm 


profits can be increased by correct use of properly built 
service buildings 


Interest nformative, these 16 mm. sound films are 


le to qualified agricultural instructors, group 
lubs through the Quor set™ dealer in your 


now as 

leaders al 
communi 
Your Quonset dealer will be happy to help you. If desired, 
he will run the films, answer audience questions at 1 assist 
your meeting. Talk to him 
he’s a good man to know. If 


there is no authorized 
Quonset dealer near you, write us direct 


with details and notices for 


GREAT LAKES STEEL CORPORATION 


Stran-Steel Division © Ecorse, Detroit 29, Michigan 
QUONSET SUN OINGS 
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) i 7 / . ‘ ' 6 The humidity of the environment under the experimen- 
' hysiological Aspects of Chick Brooding tal conditions did not affect the chick's growth to eighteen days 


wed [VOM Pae . ot age 
f age Tw « feet of amr per 100 chicks per nute met 7 Relative accessibility of feed and water are important 
their needs as well as larger amounts but failed to keep the — factors in starting chicks properly 
litter dry after they were three weeks old. Four cubic feet of 8 In practical operations, a knowledge of the total amount 


air failed to keep the hover dry to six weeks of age. On the of moisture voided by a given nun ber of birds at various ages 


other hand, one of the chief objections of in-the-floor heating would be desirable in order to plan ventilating systems 


sy ste has been the excessive dryness of what little litter 9 The ventilating system should be designed to keep the 
c used litter reasonably dry, remove ar ynia and not unduly dis- 

This problem as further complicated by the fact that cer Sipate the heat 

tain feeds (Wheeler and James, 1950) will increase the REFERENCES 

’ int of water eliminated in the droppings Barott, Ho G, and Emma M. Pringle, 1946) Energy and gaseous 
Dukes (1942 points out that the observed ill etfects of metabolism ot the chicken trom hatch to maturity as affected Dy term 

j | perature. J Nutrition, 41. 45-§ 
poor ventilation are rarely due to either a lack of sufficient 


\ } ' 1947. The effect of environment on growth and 
xygen or an overabundance of carbon dioxide, but to heat 


feed and water consumption of chickens. I. The effect of temperature ot 


stagnation. He stated A high environmental temperature environment during the first 9 days after hatch. J. Nutrition, 34 53-67 
lepresses radiation, high humudity limits evaporation, and lack 1949a: Il. The effect of temperature and humid 
of movement of aur limits both because an envelope of warm, ity of environment during the first 18 days after hatch. J. Nutritior 
ur tends to form around the bodies of the individuals in 47 153-161 
the poorly ventilated quarters The effe is types of | 
( growth tion of « the hrst 
SUMMARY atter hatch 150-456 


1 While millions of chicks are successfully brooded each Effect of environment on growth and feed 


year, only a few precise studies have been made of their 


general physiology during that stage 


water consu of chukens IIL The effect of temperature otf 


period from 18 to 32 davs of age J. Nutrition, 


ironment during tt 


The temperature at which minin metabolic activity Do 
occurs decreases gradually from 94-95 F for the day-old chick 
to 70 F tor the one-year-old pullet 


igherty, J. FE, and B.D. Moses, 1943.) Relation of ventilation in 

an electric brooder to health and growth of chicks. Poultry Sci. 12. 141-143 
Dukes, H. H., 1942) The physiology of domestic animals. Comstock 

3 Maximum feed efficiency is obtained at approximately © Pub Co, Ithaca, N.Y, pages 191-192 

the same temperatures as minimum metabolism Hill, Stanley R., 1951) A consideration of the problems involved in 

ventilating the poultry laving house Poultry Sci, 30. 558-568 


+ Chicks of all ages are more susceptible to increases in ; : ; : 
heel ‘ ty lark 9s ee 
temperatures than to decreases Wheeler, Robert S.. and Edward Clark James, Jr, 1 ) The problem 
. of wet poultry house litter: influence of total dietary protein and soy 


Water of respiration 1s quite constant at temperatures Of — bean meal content on water intake and urinary and fecal water elimina 


{ metabolssr but rises rapidly it higher temperatures tron in growing chickens. Poultry Sci, 29.496 


HEAVY DUTY CUSHION SEAT 


WITH FORE AND AFT ADJUSTMENT 


shite | 
UFACTURING COMPANY 
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MACHINES THAT HELP YOU 
, a 
PROMOTE BETTER FARMING 


COMBINE HARVESTING PUTS THE STRAW BACK 
ON THE LAND... IMPROVES THE SOIL 


Not only does combine harvesting save labor — it also 
helps save the soil. By returning the straw to the 
ground in a thin, even blanket, soil structure and fer- 


tility are improved. Erosion is reduced. 


The fertilizer value alone of wheat straw left on the 
land is from $10 to $18 per acre at present prices. Add 
to this its value in improving soil structure, retaining 
moisture and reducing erosion and you can see that 


combine harvesting is of tremendous value in helping 


Woke a thassey Vers 


EVERY AGRICULTURAL ENGINEER 
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save our big natural resource soil. 


The Massey-Harris Company is proud of its leader- 
ship in pioneering the Self-Propelled combine that 
opened a new era of economy and efficiency in grain 
harvesting . . . in developing the original straight-thru 
full width combine that put the combine on the diversi- 
fied farm, both of which have contributed so much 
to saving time, labor, grain — and soil . . . and making 


the farm more productive, the farmer more prosperous. 


A STAKE IN 


SOttL CONSERVATION 


415 
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Personnel Service Bulletin 
The American Society of Agricultural Engineers conducts a Personnel 
Service at its headquarters office in St. Joseph, Michigan as a cieartn 
house (not a placement bureau; for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible empioy- 
ers of their services. and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society 
The Society does not investigate or guarantee the representations made 
by parties listed This bulletin contains the active listing of ‘Positions 
Open’ and ‘Positions Wanted’ on file at the Society's office. and infor- 
mation on each in the form of separate mimeographed sheets. may be 
had on request. ‘Agricultural Engineer’’ as used in these listings. is not 
intended to imply any specific level of proficiency, or registration, or 
leense as a professional engineer 


Note. In this bulletin the tollowing listings still current and pre 


performance 
features 


\ sly reported are not repeate n detail, tor turther information see 


he issue of AGRICUL TURAL ENGINEFRING indicated 


NS OPEN 1 4 TOBER—O. 101-544. DECEMBER— 


« Super precision orifice Oa ‘ 1RO-SS1 " >» JANI ARY—O.484-553 FEBRUARY— 
tips DRILLED and MILLED 0.503.456. $02.84 MARCH—0O.537-558. 552-560, 559-561. 576-562 
for uniform spray and APRIL—O.594.563. 592-564 6-565 SR4-SH6 602-567. 603-568 
exact volume control The investment a mer makes in cher > 
Interchangeable oritie iis, equipment and time will depend _ . 

tips in every type and ably produce a profit when TeeJet Spray PosrrioNns Wanted 1951—OCTOBER—W’- 3 "8 DECEMBER— 
copacity from one gation Nozzles are installed on the spray boom Wo ig 164-82 iS4-84 1 »— FF BRU ARY—W’-$04-92, $28.95 
per hour and up Teejet nozzles are pre n made to pro 6 MARCH —W 514 $2 $48-100, $42-102, $60-103 
© Eleven different spro vide the t n performance from both ‘ ‘ “ »R ; 24 
Bsn macy bean 7 aera ag SR eta ‘ i 3 ’ APRIT—W'-S88.1 10-108 2-1 
stream) to 150 n every type of farm spraying. For com 

© Unconditionally guaran plete intormat write for Bulletin 58 = 

teed for performance the compreher e@ manuc SEW POSTTIONS OPEN 

@s specified for fa spray nm uiners and RESEARCH FELLOWSHIP in agricultural engineering - irrigation 
© Factory inspection and fittings for work r onjunction with project on tobac irrigation, in a state 


e Southeast. BS deg in agricultural engineering or equivalent 


B or better) Good worker with initiative, enthu 


test of all nozzles and 
tips before shipment 


with grade average 
SiaSsiY and genuine interest in research, particularly in irrigatior plus 
for advanced study and researct Ap 
MS deg in ag ring. Greater 
) for 10-mo 
for remaining 


usual personal qualifics int 


ment for 2yr to com 


SPRAYING SYSTEMS CO. BBA Sauin  eee 
3226 RANDULPH ST. * BELLWOOD, ILLINOIS . : 2mo. 0-619 


b FR. if 

Write for Bulletin 58 EXTENSION AGRICULTURAL ENGINEER for soil conservation 
work in district of several counties in an eastern state Work is with 
county agents, farmers, and rural organizations and will include a limited 
of general agricultural engineering BS deg in agricultural engi 

Farm background essential, Some experience preferred Usual 
y for advance 
71 


ultural engine 


work applied to thes!s problem. Salary 


ty of additional 


loyment at extra pay 


] traits for public service positions. Good opportuni 
Age 25-30. Salary open. Expense account. O-623 


‘R. tractor and farm implement appraisal guide manual 
nually Midwest location. Market survey and manufacturer 
contact by mail Dealer background desirable Must be suited to desk 
work Opportunity for advancement into truck and auto appraisal field 
No age limit. Salary $5000 ©-630-572 


NEW POSITIONS WANTED 


DESIGN, development. or research in power and ma ery in in 
dustry or public service, preferably in Southwest BS deg in agricultural 
engineering, 1949, Texas A. & M. College. General farm backgrot 
Two years as farm operator Farm implement and tire sales 8 mo. War 
enlisted service in Army Air Corps &8 mo. Single. Age 24. No disability 
Availahle on two weeks’ notice Salary open W-608-112 


WATERPROOF 
> SISAL REINFORCED 
PROTECTIVE PAPERS 


TEACHING, research, design, development, or writing in power and 
machinery, with manufacturer or publ service agency, in South, South 
or Pacific Coast Area. BS deg 1950. MS deg 1951, Loutsiana State 
University Instructor in agricultural engineert while working on 
MS deg. Since June 1951 junior engineer on detail and assembly design 

facturer Previous experi e as mer 
chant seaman. postal clerk, and U.S. storekeeper-gauger. War enlisted 


we 


K 


ind drafting with aircraft mar 


service in Coast Guard Reserve over 3 yr Married Age 40 No dis 
1 n reasonable notice. Salary $4800. W-604-113 


Farmers have proved SISALKRAF ; exes service in Southeast af Southwest HS dex 1018. MS deg 


Georgia Farm back 


’ n agric engineering 


4 e cround Aric engineer with REA }mo. Currently regional 
provides dependabie protection wericullural engineer War enlisted service in Naval Reserve over 3 yr 
Married Age 30 o disability Available on reasonable notice. Salary 
$1800 W-626-114 
+ y > > )» 
For over 20 years many uses of SISALKRAFT Products se asiiarises eukimnden > dear utee se aarti a atone aa einicentkene erik 
. . . : : ‘ 1 fustr r public service in mild or warm climate locatior BS deg ir 
on the farm have proved this tough, waterproof Lentini: GBR. SenGulisaly. aaatoeecthk 4048: Alara SOLA eenelinint 
tal engineer on devel ent tractor and implement hydraulic systems 
protective paper is worthy of your highest endorse- aa aed insek Gum. tae: securinisinkdcauk nek nuchal 
. . . tractors nents War con ed servic avy over 
ment, Write for complete information on ALL farm sees Nn cilanbiiies sacs mann aynkioe 
sacar 


uses of SISALKRAFLT and SISALATION, 


ES or and machinery field with private 
ndustr Any agricultural engineering. 19 
“r iisiana employment experience in surveying 
THE SISALKRAFT csc. ir ting and to s rintendent in cotton oil mill 
Dept AES 205 W. Wacker Drive, Chicago 6, Illinois P time emp assistant in agri iltural 
New York 17, New York e Son Francisco 5, California — epee WERE 4 oF. Married 
Axe 2 No open W-601-116 
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No 
conversion 
problem ... 


in these dual-purpose plants 


Jig borers and jets, trucks and 
tanks, household appliances and 
electronic instruments, all use New 
Departure ball bearings of the 
same materials, same heat treat- 
ment, the same methods of preci- 
sion manufacture. 


Thus conversion from one to the 
other in New Departure’s three 
great plants is largely a matter of 
changing the emphasis on types 
and sizes. 


The capacity of the world’s largest 
ball bearing plants is your assur- 
ance of the best possible produc- 
tion schedules. 


New Departure’s engineers and 
vast resources for research are 
freely at your disposal. 


Nothing Rolls Like a Ball... 


North Side Bristol group are 


NEW DEPARTURE ~*~ 


BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT 166 
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The farmer's assurance 
of better design—> 


/| ijt 


pee 


& 


HEN designing the main drive 

for their No. 4 corn picker- 
husker, Oliver engineers wanted to 
provide for once-a-season lubrication. 
That meant using bearings that would 
take combination loads and make 
bearing closures more effective. So 
Oliver mounted the main drive input 
and output shafts on Timken‘ tapered 
roller bearings. 


Timken bearings take radial and 
thrust loads in any combination, hold 
shafts in accurate alignment. They 
keep shafts and housings concentric, 
making closures more effective. Lubri- 
cant stays in and dirt stays out. The 
main drive of the picker-husker can 


Timken bearing application on the main 
drive input and output shafts of Oliver No. 
4 corn picker-husker. In this application, 
input shaft bearings are indirectly mounted 
and output shaft bearings directly mounted. 


With Timken bearings, 
shafts and housings are kept 
concentric, making closures 
more effective. 


How Oliver engineers design corn picker drive 
for once-a-season lubrication 


go an entire season without change 
or addition of lubricant. 

With Timken bearings, three of 
the biggest design problems facing 
implement engineers are solved at 
once — (1) dirt, (2) combination 
loads, and (3) ease of operation. Im- 
plement users are assured of longer 
implement life, less chance of break- 
down on the job, less frequent lubri- 
cation, higher towing speeds. 

For more information, write for 
your copy of "Tapered Roller Bearing 
Practice on Current Farm Machinery 
Applications”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 


: NOT JUST A BALL NOT JUST A ROLLER > © THE TIMKEN TAPERED ROLLER ~—° BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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